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BUILD THIS ELECTRONICS 

SATELLITE TV STEREO IN MEDICINE. 

DEMODULATOR. How images of the human 

R-E’s add-on for your body are produced, 

satellite TV receiver tunes 
you into stereo audio. 
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How to choose 
the one that best 
suits your needs. 


BUILD A 

COMPUTERIZED 


SATELLITE TV 
COMPONENT 
i BUYERS GUIDE. 

What’s available if you want 
to piece together your 
satellite receiver system . 


With this automated 
tester you can quickly 
weed out your faulty 
digital IC’s. 
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★ Drawing Board ★ State-Of-Solid-State 

★ Hobby Corner ★New Idea 
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“TCI/ 221 3A/221 5 A/2235 

LLlX DUAL TRACE OSCILLOSCOPES 


THE ANSWER 
BY ANY MEASURE 


Now! Tek quality and expert advice 
are just a free phone call away! 


100 MHz dual 
time base scope. 

Easy-to-read CRT; 
bright, full-sized 
8x10 cm; 14 kv 
accelerating 
potential complete 
with BEAM FIND, 
separate A/B 
dual intensity 
controls, FOCUS 
and TRACE 
ROTATION. 


Wide range verti- 
cal sensitivity. 

Choose from 
2 mV/div (lx 
probe) to 50 V/div 
(lOx probe); 
color-keyed for lx 
and lOx probes; 
variable control 
increases scale 
factor by 2.5 to 1. 


Two 100 MHz, 
high sensitivity 
channels. 3.5 ns 

risetime; dc to 5= 
100 MHz band- 
width from 5 V/div 
to 5 mV/div; 
extended sen- 
sitivity of 2 mV/div 
at 55 90 MHz. 


A/B sweep selec- 
tion. Calibrated 
A sweeps from 
50 ns/div to 
0.5 s/div; B sweeps 
from 50 ns/div 
to 50 ms/div; vari- 
able control for up 
to 2.5 to 1 reduc- 
tion and lOx 
magnification for 
sweeps to 
5 ns/div. 


Dual time base 
measurements. 

Select either A or 
B sweeps, or both 
alternately with A 
intensified by B. 


B trigger slope 
and level. Use B 

trigger level to 
select B-triggered 
or run-after-delay 
modes; use B 
TRIGGER SLOPE 
to select transitions. 



Our direct order line gets 
you the industry’s leading 
price/performance portables . . . 
and fast answers from experts! 

The 60 MHz single time base delay 
2213A, the 60 MHz dual time base 
2215A and the 100 MHz dual time 
base 2235 offer unprecedented 
reliability and affordability, plus the 
industry’s first 3-year warranty* 
on labor and parts, CRT included. 

The cost: just $1200 for the 
221 3 A, $1450 for the 2215A, 

$1650 for the 2235.t Even at 
these low prices, there's no 
scrimping on performance. You 


have the bandwidth for digital 
and analog circuits. The sensitivity 
for low signal measurements. The 
sweep speeds for fast logic fami- 
lies. And delayed sweep for fast, 
accurate timing measurements. 

All scopes are UL Listed and CSA 
approved. 

You can order, or obtain 
literature, through the Tek 
National Marketing Center. Tech- 
nical personnel, expert in scope 
applications, will answer your 
questions and expedite delivery. 
Direct orders include comprehen- 
sive 3-year warranty*, operator’s 


manual, two 10X probes, 15-day 
return policy and worldwide ser- 
vice backup. 


Order toll free: 
1-800-426-2200, 
Ask for Rick. 

In Oregon, call collect: 
(503) 627-9000. 

Or write Tektronix, Inc. 
P.O. Box 1700 
Beaverton, OR 97075 


Tfektronix 

COMMITTED TO EXCELLENCE 


Copyright © 1984, Tektronix, Inc. All rights reserved. #TTA-439 fPrice F.O.B. Beaverton, OR. *3-year warranty includes CRT. 



Probably 
the second 

most important 
book you can 
turn to for 

guidance. 

Electronics dealers and repair experts know 
they can depend on Philips ECG* Replace- 
ment Semis to fit and to work— reliably. 

And they know they can depend on 
the new ECG Semiconductor Master 
Replacement Guide to save them 
time, money and aggravation when 
ordering the parts they need. 

545 pages. 3,100 ECG Semi- 
conductor types. More than 700 
new products including transient 
voltage suppressors, micro- 
processor ICs, thermal cutoffs, 
solid state relays and more. 

It’s the only book of its 
kind you’ll ever need this 
year, and you can get it 
from your nearest ECG 
distributor. Just call 
1 - 800 - 225-8326 
toll-free for his name 
and phone number (in 
Massachusetts, call 
1-617-890-6107). 


If it’s ECG.it fits. And it works. 


PhilipsECG 


A North American Philips Company 
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Scanners 


Communications Electronics7 

the world’s largest distributor of radio 
scanners, introduces new models 
with special savings on all radio 
scanners. Chances are the police, 
fire and weather emergencies you’ll 
read about in tomorrow’s paper are 
coming through on a scanner today. 

We give you excellent service be- 
cause CE distributes more scanners 
worldwide than anyone else. Our ware- 
house facilities are equipped to pro- 
cess thousands of scanner orders 
every week. We also export scanners 
to over 300 countries and military 
installations. Almost all items are in 
stock for quick shipment, so if you’re 
a person who prefers fact to fantasy 
and who needs to know what’s really 
happening around you, order your 
radio today from CE. 


NEW! Regency! MX5000-E 

List price $599.95/CE price $359.00 
Multi-Band, 20 Channel • No-crystal scanner 
Search • Lockout • Priority • AC/DC 
Selectable AM-FM modes • LCD display 
World’s first continuous coverage scanner 
Frequency range: 25-550 MHz continuous coverage. 
Never before have so many features come in 
such a small package. The Regency MX5000 
mobile or home scanner has continuous cover- 
age from 25 to 550 MHz. That means you can 
hear CB, Television audio, FM broadcast sta- 
tions, all aircraft bands including military and 
the normal scanner bands, all on your choice of 
20 programmable channels. 

Regency® MX3000-E 

List price $319.95/CE price $179.00 
O-Band, 30 Channel • No-crystal scanner 
Search • Lockout • Priority • AC/DC 

Bands: 30-50, 144-174, 440-512 MHz. 

The Regency Touch MX3000 provides the ease 
of computer controlled, touch-entry program- 
ming in a compact-sized scanner for use at home 
or on the road. Enter your favorite public service 
frequencies by simply touching the numbered 
pressure pads. You’ll even hear a “beep” tone 
that lets you know you’ve made contact. 

In addition to scanning the programmed 
channels, the MX3000 has the ability to search 
through as much as an entire band for an active 
frequency. The MX3000 includes channel 1 
priority, dual scan speeds, scan or search delay 
and a brightness switch for day or night operation. 


Regency® Z30-E 

List price $279.95/CE price $169.00 
6-Band, 30 Channel • No-crystal scanner 

Bands: 30-50, 144-174, 440-512 MHz 

Cover your choice of over 15,000 frequencies 

on 30 channels at the touch of your finger. 


Regency® C403-E 

List price $99.95/CE price $59.00 

5- Band, 4 Channel • Crystal scanner 
Channel indicator LED • AC only • Low cost 

Bands: 30-50, 148-174, 450-470 MHz. 

Regency’s basic scanner, the C403 gives you 
the excitement of police, fire and emergency 
calls at a budget price. It can tune in to any of 
five public service bands and brings the signal 
in loud and clear... on any of four possible 
channels. It comes with detachable telescope 
antenna and AC power cord. Order one crystal 
certificate for each channel you want to receive. 

Regency® HX1000-E 

List price $329.95/CE price $209.00 

6- Band, 30 Channel • No Crystal scanner 
Search • Lockout • Priority • Scan delay 
Sidelit liquid crystal display • Digital Clock 

Frequency range: 30-50, 144-174, 440-512 MHz. 
The new handheld Regency HX1 000 scanner is fully 
keyboard programmable for the ultimate in versatil- 
ity. You can scan up to 30 channels at the same time. 
When you activate the priority control, you automat- 
ically override all other calls to listen to your favorite 
frequency. The LCD display is even sidelit for night 
use. A die-cast aluminum chasis makes this the 
most rugged and durable hand-held scanner avail- 
able. There is even a backup lithium battery to main- 
tain memory for two years. Includes wall charger, 
carrying case, belt clip, flexible antenna and nicad 
battery. Order your Regency HX1000 now. 

Regency® R106-E 

List price $1 59.95/CE price $92.00 

5- Band, 10 Channel • Crystal scanner • AC/DC 

Frequency range: 30-50, 146-174, 450-512 MHz. 

A versatile scanner, The Regency R-1 06 is built 
to provide maximum reception at home or on 
the road. Rugged cabinet protects the advanced 
design circuitry allowing you years of depend- 
able listening. 

NEW! Regency® R1050-E 

List price $1 79.95/CE price $109.00 

6- Band, 10 Channel • Crystalless • AC only 

Frequency range: 30-50, 144-174, 440-512 MHz. 
Now you can enjoy computerized scanner ver- 
satility at a price that’s less than some crystal 
units. The Regency R1 050 lets you in on all the 
action of police, fire, weather, and emergency 
calls. You’ll even hear mobile telephones. 

Programming the R1 050 is easy. Merely touch 
the keyboard and enter any of over 15,000 
frequencies on your choice of 10 channels. 

Regency® HX650-E 

List price $1 29.95/CE price $79.00 
5- Band, 6 Channel • Handheld crystal scanner 

Bands: 30-50, 146-174, 450-512 MHz. 

Now you can tune in any emergency around 
town, from wherever you are, the second it 
happens. Advanced circuitry gives you the 
world’s smallest scanner. Our low CE price in- 
cludes battery charger/ A.C. adapter. 

NEW! Regency® HX-650 P-E 

List Price $1 89.95/CE price $1 04.00 
Now, Communications Electronics offers a 
special packaged price on the Regency HX-650 
scanner andthefollowingitemsforonly$1 04.00. 
You get the Regency HX-650 scanner, a set of 4 
AAA ni-cad batteries, the M A-506 carrying case, 
six crystal certificates, AC adapter/charger and 
flexible rubber antenna for only $104.00 per 
package plus $10.00 shipping/handling. To 
order this special package, use CE special 
order number HX-650P-E. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1 %, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 
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NEW! Regency® MX7000-E 

List price $699.95/CE price $449.00 
1 0-Band, 20 Channel • Crystalless • AC/ DC 

Frequency range: 25-550 MHz. continuous coverage 
and 800 MHz. to 1.2 GHz. continuous coverage 
In addition to normal scanner listening, the 
MX7000 offers CB, VHF, and UHFTVaudio, FM 
Broadcast, all aircraft bands (civil and military), 
800 MHz communications, cellular telephone, 
and when connected to a printer or CRT, satellite 
weather pictures. 

The Regency Touch MX7000 provides the 
ease of computer controlled, touch-entry pro- 
gramming in a compact-sized scanner for use 
at home or on the road. Enter your favorite fre- 
quencies by simply touching the numbered 
pressure pads. You’ll even hear a “beep” tone 
that lets you know you’ve made contact. 

In addition to scanning the programmed chan- 
nels, the MX7000 has the ability to search through 
as much as an entire bandforan active frequency. 
When a call is received, the frequency will 
appear on the digital display. 

Regency® Z10-E 

List price $239.95/CE price $138.00 
6- Band, 10 Channel • No-crystal scanner 
Priority control • Search/Scan • AC/DC 

Bands: 30-50, 140-174, 440-512 MHz 

Cover your choice of over 15,000 frequencies 

on 10 channels at the touch of your finger. 

OTHER RADIO ACCESSORIES 

B-4-E 1 .2 V AAA Ni-Cad batteries (set of four) $9.00 


A-135C-E Crystal certificate $3.00 

A60-E Magnet mount mobile antenna $35.00 

A70-E Base station antenna $35.00 


Add $3.00 shipping for all accessories ordered at the same time. 
Add $3.00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

scanner, send or phone your order directly to 
our Scanner Distribution Center! - Be sure to 
calculate your price using the CE prices in this 
ad. Michigan residents please add 4% sales tax 
or supply your tax I.D. number. Written pur- 
chase orders are accepted from approved gov- 
ernment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under $50.00. Shipments are F.O.B. Ann Arbor, 
Michigan. No COD’s. Most products that we sell 
have a manufacturer’s warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. 
Non-certified checks require bank clearance. 

Mail orders to: Communications Electron- 
icsr Box 1002, Ann Arbor, Michigan 48106 
U.S. A. Add $7.00 per scanner for U.P.S. ground 
shipping and handling in the continental U.S.A. 
For Canada, Puerto Rico, Hawaii, Alaska, or 
APO/FPO delivery, shipping charges are three 
times continental U.S. rates. If you have a Visa 
or Master Card, you may call and place a credit 
card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-0155. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center™ and CE logos are trade- 
marks of Communications Electronics Inc. 
t Regency is a federally registered trademark of Regency 
Electronics Inc. AD #080384-E 

Copyright© 1984 Communications Electronics 


Order Toll Free... call 

1 - 800 - 521-4414 



COMMUNICATIONS 

ELECTRONICS" 


Consumer Products Division 

818 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 

Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888 
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BUILD THIS 51 SATELLITE STEREO DEMODULATOR 

To complement our satellite-TV buyer's 
guide, here's a look at an accessory that no 
TVRO owner should be without. 

Roger Cota and Lloyd Addington 

83 COMPUTER-CONTROLLED 1C TESTER 

Part 2. This month, we complete the tester 
and then improve it. Floyd L. Oats 


TECHNOLOGY 


14 VIDEO NEWS 

Tomorrow's news and technology in this 
quickly changing industry. 

David Lachenbruch 

SATELLITE/TELETEXT NEWS 

What's new in communications technology. 

Gary H. Arlen 
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how to choose the right battery for your 
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Improve your single-trace scope. 

97 DESIGNER'S NOTEBOOK 

Some simple oscillator circuits. 
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Why be afraid of computers? 

Earl "Doc" Savage, K4SDS 
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Using the 4089 binary rate multiplier 1C. 

Robert Grossblatt 
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Low-power amplifier IC's. Robert F. Scott 
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Phased antenna systems. 
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Working with chip 
components. Jack Darr 
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Editor solves readers' 
problems. 

COMPUTERS 

102 

COMPUTER CORNER 


A look at the portable 
computers. Les Spindle 

Following COMPUTER DIGEST 

page 108 A look at printer 


standards; How to use 
standard cassette 


recorders with your 
Commodore computer; 
How to use VisiCalc to 
determine op-amp circuit 
values, and more! 
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Even though much of the programming transmitted from satellites 
contains stereo audio, if you don't have a stereo demodulator, you 
won't hear it in stereo. Unfortunately the price of add-on stereo 
demodulators — often hundreds of dollars — can certainly rob you of 
the pleasure you'd otherwise gain from stereo reception. 

The stereo demodulator that we'll show you howto build costs less 
than $80. You can use it to listen to the stereo audio that is transmitted 
along with video signals. And you can use it to listen to the many 
audio-only programs. Either way, you don't have to wait for terrestrial 
TV to start stereo programming. If you have aTVRO, you can listen in 
stereo NOW. The story begins on page 51. 


Next Month 


ON SALE OCTOBER 23 


COLOR-DISPLAY TECHNOLOGY 

New technology will make it possible to offer color 
displays in many applications. 

INTERFACING THE ZX81 

Part 4 (which did not run this month due to space 
restrictions) shows how you can control a speech 
synthesizer with the ZX81 or Timex Sinclair 1000. 

SHORTWAVE BROADCASTING CONFERENCE 

A look at the Geneva Shortwave Broadcasting Con- 
ference (WARC-HFBC) and what it means to you. 

AND LOTS MORE! 
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will beat any advertised price 


MODEL DM73 

$ 63 95 — — 

• Smallest digital multimeter on the market. • Probe-/ 
style design makes it ideal for taking measurements in 
hard-to-reach test areas. 


BECKMAN Circuitmate® 

* 64 “ 


DMM 

*79 


QC MODEL 
DM25 


• 3’/2-digit, pocket-size multimeter • 
0.8% Vdc accuracy • diode test • hFE 
test • conductance • 10 amps AC and 
DC ranges • Autopolarity • Auto- Zero 

• Auto-decimal. 


B&K PRECISION 

100 MHz FREQUENCY COUNTER 


OUR PRICE 


$14450 


MODEL 1803 
REG. $169.95 


• 5 Hz to 100 MHz range • 8 digit LED 
display • Leading zero blanking • Low pass 
filter • BNC Connector Input • Overflow 
Indicator • Battery or AC powered 

• Charger/ AC Adaptor included with Model 
1803. 


NTSC COLOR BAR GENERATOR 

MODEL 1251 
REG. $995.00 

OUR PRICE JS^SSBK^ 

195 ’ 


*849 


• Generates a wide variety of test signals and patterns for comprehensive testing, 
servicing and adjustment of virtually all types of television and video equipment 

• Video patterns include standard NTSC color bars, -IWQ, and staircase at two levels 
of burst phase chrominance • A full assortment of convergence patterns, raster 
colors gated or full field multiburst. 


BP DIGITAL 
CAPACITANCE METER 


m » 




MODEL DCM-601 
REG. $149.95 

OUR PRICE 

$7099 


FORDHAM 

550 MHZ 

FREQUENCY COUNTER 


........ ...Vvv;y-Xv-V-.V.V.-.. 




• Digital display easy and correct 
readout • High accuracy: 100 PPM 
0.5% • LSI-circuit provides high 
reliability and durability • LCD displ 
provides low power consumption. 


OUR PRICE 

MODEL 
FM-8 

REG. $199.95 

• 8-digit high frequency counter with a 
switch selectable input using single 
BNC • Completely assembled • Pre- 
Calibrated. Pre-tested. 


FLUKE 70 

• Analog Display • Rotary Knob 

• Volts AC & DC • Resistance to 32 Mp 

• 10 Amps • Diode Test • 3200 
Counts • Fast Autoranging • Function 
Annunciators in Display • Power- 

Up Self Test • 2000+ Hour Battery Lilfe 
w/Power Down “Sleep Mode" • New 
Test Leads • VDE & UL Approval 

75 


73 


195 


$ 95 


00 


► 0.5% Accuracy 

► Manual or Autorange 
M0A + 300 mA Range 

► Beeper 


*0.7% Accuracy 

* Autorange Only 

* 10 Amp Only 


77 

$12500 

• 0.3% Accuracy 

• Manual or Autorange 

• 10 A + 300mA Range 

• Beeper 

• “Touch-Hold” Function j 


zom 


• 3 '/ 2 -digit, pocket-size multimeter • 
0.5% Vdc accuracy • diode test • 
capacitance • continuity beeper • 
conductance • 10 amps AC and DC 
ranges • auto-polarity • auto-zero • 
auto-decimal. 


HITACHI PORTABLE OSCILLOSCOPES 


MODEL V-222 (20 mHz) 
REG. $695.00 

**«»!** 

pv*y#'| 


MODEL V-422 (40 mHz) 
REG. $895.00 


CALL FOR SPECIAL PRICING 

• New series of scopes provides high performance and light weight • Large 6-inch 
rectangular, internal graticule CRT • Autofocus circuit and scale illumination • DC 
offset funcion • Voltage and frequency reading outputs • High accuracy - ±3% 

• High sensitivity- 1 mV/div. 


LEADER 


NTSC WAVEFORM MONITOR 

MODEL LBO-5860 OUR PRICE 
REG. $2050.00 


$ 1850 


Permits displaying vertical interval test and reference 
signals by front panel line selector. 

NTSC VECTORSCOPE 
MODEL LVS-5850 OUR PRICE 
REG. $2050.00 


$ 1850 


I * • Convenient method for observing and measuring the 
relative phase and amplitude of chrominance signal 
components. 


VIZ 


DC TRIPLE POWER SUPPLYST 
MODEL WP-708 
REG. $489.00 
OUR PRICE 

* 399 »* 

1 Dual DC Voltmeter 




!+-> 

f f 


* ff 


Triple DC Power Supply • Three separate completely 
isolated DC power supplies; two 0-20V at 0-2A, one fixed 5V at 4A. 


WELLER . 

SOLDERING STATION JBf 

«pjf i S 


SOLDERING STATION 

MODEL EC2000 
OUR PRICE 


MODEL ECIOOO 
OUR PRICE 

* 109 “ 


* 139 “ 


• Identical to the EC2000 except LED 
Digital temperature readout 

• The ECIOOO is dial controlled. 


• Continuously 
variable tip 
temperature 

from 350 to 850 F • Positive 
temperature coefficient sensor inside 
the tip provides temperature feedback 
to maintain tip temperature at a set 
point. 


260 Motor Parkway. Hauppauge, N.Y. 11788 


■ Master Charge 

N Y State 

1 ADD FOR SHIPPING AND INSURANCE: 1 

■ VISA ■ COO 

residents add 

$0-$250.00 

.... $ 4.50 

■ Money Order 

appropnate 

$251.00 to $ 500.00 .... 

.... $ 6.50 

■ Check 

sales tax 

$501.00 to$ 750.00 .... 

.... $ 8.50 



$751.00 to $1000.00 

.... $12.50 

| COD's extra (required 25% deposit) 

over $1000.00 

$15.00 


Free Catalog on Request 


TOLL FREE 

( 800 ) 645-9518 

in N.Y. State call 800-832-1446 
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Editorial 

Satellite TV Reception — 

Present and Future 

This is the second time this year we're presenting a 
special section on Satellite TV. In July, we presented 
the basics. This month, you will find a 
comprehensive buyers quide. Why are we putting 
forth so much effort to present Satellite TV to our 
readers? 

It has been almost 5 years since we first presented 
our Backyard Satellite TV Receiver series by Bob 
Cooper. Back then, the Satellite-TV industry was in 
the embryo stage. Few manufactured systems 
existed. The majority of home satellite systems 
were assembled and erected by electronics 
enthusiasts like yourself. Information was rare and 
difficult to come by. Equipment and parts were hard 
to find — and quite expensive when you did find 
them. Dish antennas were large; most people were 
very lucky if they could get away with using a 6-foot 
dish. Performance from component to component 
varied drastically. Aligning the various components, 
such as a satellite-TV receiver, was genuinely a 
nightmare come true. 

Today, the Satellite-TV industry is in its infancy. 
Manufactured equipment, albeit still expensive 
(although much cheaper by yesterday's standards), 
is plentiful. For $1000-$1500, you can own your own 
Satellite-TV system, including antenna, receiver, 

LNA, and feedhorn. For the additional cost of 
installation, you can own this system without the 
headache of setting it up. And you can be confident 
that the reception will be fairly decent. That's a big 
step forward in five years! 

The Satellite-TV industry will grow into adulthood 
rapidly. Within the next year or two, you will see 
tremendous reductions in price and an increase in 
performance. Several factors will be responsible for 
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those changes: First, semiconductor manufacturers 
are realizing the market potential of this industry. 

As a result, right now they are spending large sums 
on R&D to produce custom IC's. They have already 
successfully produced a complete monolithic LNA. 
And they are hard at work applying this same 
technology to receiver design. When production 
lines are geared up to produce those IC's, prices 
will drop drastically. The IC's will obsolete the 
necessity for equipment alignment. Also, 
performance variations from component to 
component will be non-existent. The elimination of 
alignment procedures and performance variations, 
coupled with the newer, more powerful, satellites 
that have been recently launched, will result in 
smaller antennas. Where 6-foot dishes were once 
required, 4-foot dishes will provide acceptable 
pictures. 

While this effort to produce custom IC's is going 
on, Japan is gearing up to produce large quantities 
of equipment. Within the next year or two, we will 
see a flood — no, a tidal wave — of imported satellite 
receivers and LNA's reach the market. This will 
exert a tremendous downward pressure on 
equipment prices. Within the next year or two, the 
price of a complete Satellite-TV system, including 
receiver, LNA, feedhorn, and 4-foot dish, will be in 
the $300-$400 range. With this in mind, why would 
a consumer consider the purchase of a DBS 
system? Especially when the projected cost for a 
DBS system is in the same price range and channel 
selection will be limited. 

The Satellite TV industry is growing up. And in the 
years to come, you can bet that Radio-Electronics 
will be there covering the developments and 
presenting them to you, our readers. 
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The first no-crYStal hand-held scanner. 



Now you can have the 
one scanner you’ve always 
wanted — a no crystal, fully 
synthesized hand-held 
scanner. The incredible, 
Uniden® Bearcat® 100. 


Push button programming. 


The Uniden® Bearcat® 100 works 
just like the full size, no crystal 
Uniden® Bearcat® Scanners. Push 
button controls tune in all police calls, 
fire calls, weather warnings, and emer- 
gency information broadcasts, the split 
second they happen. Automatically. 


All the features you want. 


16 channels for storing frequencies. 
8 band coverage— including high, low, 


Your Uniden® Bearcat® 
Dealer wants to hand you 
an earful. 


UHF and “T” public service bands; 
both the 70 cm and 2 meter amateur 
bands; plus, for the first time ever, both 
the military and federal government 
land mobile bands. Both automatic 
and manual search, lockout, scan delay, 
direct channel access. Even a liquid 
crystal display. Flexible antenna, ear- 
phone, AC adapter/battery charger 
and carry case are included. 


See your Uniden® Bear- 
cat® Dealer now for a demonstration 
of the amazing Bearcat®100. Get com- 
plete information about the world’s 
first hand-held, no crystal scanner. 


SCAN’s 30,000 members know what 
others miss! Insider news. Frequency 
info. Tech tips. Awards. SCAN Maga- 
zine... and more! Send $12 for 1-year 
membership to the Scanner Association 
of North America, 240 Fencl Lane, 
Hillside, IL 60162. 


linden* 


Uniden® Corporation of America, Personal Communications Division 
6345 Castleway Court, Indianapolis, IN 46250 
°1984 Uniden Corporation of America 




To find out more about where to buy the Uniden® Bearcat® 100 or other Uniden® Bearcat® Scanners, call 1-800-S-C-A-N-N-E-R toll free. 
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Learn robotics and 
you build this 


New NRI home training 
prepares you for a rewording 
career in Americas newest 
high-technology field. 


The wave of the future is 
here. Already, advanced robotic 
systems are producing every- 
thing from precision electronic 
circuits to automobiles and 
giant locomotives. By 1990, 
over 100,000 “smart” robots 
will be in use. 

Over 25,000 New Jobs 

Keeping this robot army 
running calls for well-trained 
technicians . . . people who 
understand advanced systems 
and controls. By the end of the 
decade, conservative estimates 
call for more than 25,000 new 
technical jobs. These are the 
kind of careers that pay 
$25,000 to $35,000 a year right 
now. And as demand continues 


to grow, salaries have no place 
to go but up! 

Build Your Own Robot 
As You Train at Home 

Now, you can train for an 
exciting, rewarding career in 
robotics and industrial control 
right at home in your spare 
time. NRI, with 70 years of 
experience in technology 
training, offers a new world of 
opportunity in one of the most 
fascinating growth fields since 
the computer. 

You need no experience, 
no special education. NRI 
starts you at the beginning, 
takes you in easy-to-follow, 
bite-size lessons from basic 
electronics right on through 


key subjects like instru- 
mentation, digital and com- 
puter controls, servomotors 
and feedback systems, fluidics, 
lasers, and optoelectronics. 
And it’s all reinforced with 
practical, hands-on experience 
to give you a priceless con- 
fidence as you build a program- 
mable, mobile robot. 

Program Arm and Body 
Movement, Even Speech 

Designed expecially for 
training, your robot dupli- 
cates all the key elements of 
industrial robotics. You learn 
to operate, program, service, 
and troubleshoot using the 
same techniques you’ll 
use in the field. It’s 
on-the-job train- 
ing at home! 


You get and keep Hero 1 robot with gripper arm and speech synthesizer, NRI 
Discovery Lab for electronic experimentation, professional multimeter with 
3V2-digit LCD readout, 51 fast-track training lessons. 
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industrial control as 




Hexadecimal 
keyboard for 
programming 
and mode 
selection. 


Arm 

provides 5 
axis of 
motion. 


motors 
rotate arm 
and wrist, 
extend 
gripper up 
to 5". 


Senses 
motion, 
sound, light, 
distance. 


Rechargeable 
gel-type 
batteries for 
independent 
operation. 


Plug-in 
circuit boards 
for convenient 
experimenta- 
tion and 
maintenance. 


Front-wheel 
drive with 
12-inch 
turning 
radius. 


Your mobile robot duplicates functions of state-of- 
the-art industrial units. 


reinforce your learning on a 
real-world basis. You get profes- 
sional instruments, including a 
digital multimeter you’ll use in 
experiments and demonstra- 
tions, use later in your work. 
And you get the exclusive NRI 
Discovery Lab®, where you 
examine and prove out theory 
from basic electrical concepts 
to the most advanced solid- 
state digital electronics and 
microprocessor technology. 
Devised by an experienced 
team of engineers and 
educators, your 


experiments, 
demonstrations, and 
equipment are 
carefully integrated 
with 51 clear and 
concise lessons to 
give you complete 
confidence as you 
progress. Step-by- 
step, NRI takes you 
from the beginning, 
through today, and 
into an amazing 
tomorrow. 

Send for Free 
Catalog Now 

Send for NRI’s 
big free catalog 
describing Robotics 
and Industrial 
Control plus over a 
dozen other high-technology 
courses. You’ll see all the 
equipment you get in detail, 
get complete descriptions of 
every lesson, find out more 
about career opportunities for 
trained technicians. There’s 
no cost or obligation, so send 
today. Your action today could 
mean your future tomorrow. 

If the card has been removed, 
please write us today. 


NRI SCHOOLS 


McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Ave. 
Washington, DC 20016 


WE’LL GIVE YOU TOMORROW. 


Building this exciting 
robot will take you beyond the 
state of the art into the next 
generation of industrial 
robotics. 

You’ll learn how your 
completely self-powered robot 
interacts with its environment 
to sense light, sound, and 
motion. You program it to 
travel over a set course, avoid 
obstacles using its sonar 
ranging capability. Program 
in complex arm and body 
movements using its special 
teaching pendant. Build a 
wireless remote control device 
demonstrating independent 
robot control in hazardous 
environments. You’ll even 
learn to synthesize speech 
using the top-mounted 
hexadecimal keyboard. 


Training to Build a 
Career On 


NRI training 
uniquely incorporates 
hands-on building 
experience to 
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Whats News 


"Out-of-this-world" 
technicians honored 

Mission Specialists George D. 
Nelson and James D. van Hoften 
have been honored by the Interna- 
tional Society of Certified Elec- 
tronics Technicians (ISCET) with 
the title of Honorary Certified 
Electronics Technician. They are 
cited for outstanding technical 
achievements in space during the 
period of April 8-12, 1984, when the 
Solar Max satellite was serviced 
and returned to operation. 

The association of professionally 
certified technicians honored the 
two astronauts for exemplifying 
the highest ideal of the electronics 
service industry by: 

1. Preparing for the mainte- 
nance of high-technology elec- 


tronic equipment through study, 
training, and retraining. 

2. Personal dedication to restor- 
ing faulty equipment to a standard 
of performance and reliability that 
matches or exceeds the original. 

3. Performing technically pre- 
cise electronics service in the hos- 
tile environment of space. 

4. Using state-of-the-art tech- 
nology testing and service equip- 
ment to perform quality service. 

5. Demonstrating that adequate 
preparation for service is essential 
in successful repairs. 

The ISCET Board of Governors, 
at a special meeting, recognized 
the achievement of those two as- 
tronauts, working outside the 
space shuttle Challenger where 
the 5,000-pound Solar Max was 


NEW LITHIUM BATTERY 


Matsushita Electric Co., of Os- 
aka, Japan, has started mass 
production of the world's smallest 
pin-type lithium battery, 11 mm 
long and 2.2 mm wide (0.43 x .087 
inch). The new 3-volt battery will 
have its first use in ultra-small fish- 
ing floats with light-emitting di- 
odes (LED's) for night fishing. The 
unit price in Japan is 200 yen (a 
little less than one U.S. dollar). 


The cathode material is polycar- 
bon monofluoride and the anode, 
lithium. To mass-produce the bat- 
tery, Matsushita has to decrease 
dimension tolerances to one- 
tenth that of previous models. The 
3-volt output is twice that of silver- 
oxide or mercury batteries. 

Expected uses are in wrist 
watches, calculators, micro- 
phones, and hearing aids. 



berthed. Nelson and van Hoften 
used power tools designed for 
weighless conditions to change 
and repair electronics instru- 
ments. This restored the satellite 
to operational health for the first 
time in three years and added 
years to its useful lifetime. 

In congratulating the two astro- 
nauts, ISCET Chairman, John Krier 
CET, of Wichita, KS, cited the ex- 
tremely difficult and delicate work 
required to repair the electronics 
box for the Coronagraph-Polar- 
imeter, an instrument that was not 
designed to be repaired in space. 

Nelson, a Ph.D. in Astronomy, 
and van Hoften, a Ph.D. in 
Hydraulic Engineering, both 
trained for product servicing in 
space in special water tanks at the 
Lyndon B. Johnson Space Center 
in Houston, TX, and the George 
Marshall Space Flight Center in 
Huntsville, AL. 

New solid-state switch 
turns on in 1 microsecond 

A new high-power switch, de- 
veloped for radar transmitters, is 
50 to 100 times as fast as compara- 
ble devices. Developed by West- 
inghouse Electric Corp's semicon- 
ductor division, the T62R is a two- 
terminal, four-layer reverse block- 
ing thyristor. Its switching transi- 
tion is so rapid that the device 
conducts a pulse current of up to 
2500 amperes within one micro- 
second of turn-on. 

The rapid transition is attained 
by using a high, fast-rising trigger- 
ing voltage. That voltage produces 
a displacement current over the 
entire junction, activating all areas 
of the cathode emitter simul- 
taneously. The required trigger im- 
pulse can be produced by 
capacitive discharge through a 
step-up transformer. R-E 
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Take another look at the instruments 
you should be building. 


COLOR HEATHKIT CATALOG 

Mail this coupon to: 

Heath Company, Dept. 020-224 
Benton Harbor, Ml 49022 


Name 


Address 


State 




Heathkit instruments. Some buy 
them for pride... some, to save money. 


Professional specs for serious users 

m IG-4244 Scope Calibrator. <1 ns 0 IM-2264 DMM. True RMS read 
rise time. 0.015% tolerance. ings. Analog metering, too. 

H] 10-4205 Dual-Trace 5 MHz Scope. HI IM-2420 Frequency Counter. 5Hi 
lOmV/cm sensitivity. to 512 MHz. Ovenized oscillator 

m IT-2232 Component Tracer. '"eludes period and frequency 
Checks circuits without power. mooes. 

E IP-2718 Power Supply. Fixed or Accuracvr + 0 25% o 

adjustable supply. 5 to 20 VDC. °ading 9 + 1’ count V 

ID IG-1271 Function Generator. ra , T/ .„ c .„ .. .. . , 

Sine, square, triangle waveforms. ® c ' T ‘ 2 ,£° Ca £ a ? rt ? nce Me,er - 199 ! 
0.1 Hz to 1 MHz. P F to 199 9 mF Aut0 ran 9 m 9- 

E IG-1277 Pulse Generator. 100 ns ® IO / '.f 3 ,f 0 Sl T. opa an !j! .'OA-420( 

to 1 sec width Dulses T ""eWbltage Module. Triple trace 

to l sec wiotn puises. 60 MHz <? ns rjse , jme | OA . 42 o< 

E IT-5230 CRT Tester. Tests, controls CRT cursor and multi 
cleans, restores CRT’s. function display. 


Whether you’re pursuing a proud hobby...or earning 
a living, don’t trust the accuracy of your measure- 
ments to anything less than Heathkit instruments. 

Our kits are a little bigger, more rugged than “dis- 
posable” instruments that discourage self-servic- 
ing. Performance is superior, too. Just check the 
specs on our new 10-4360 Scope and IOA-4200 
Time-Voltage Module. 

Get to know our full line of instruments. They’re 
built by experienced hands. Your hands. So they’ll 
save money and help you do a better job. Heathkit 
instruments. Don’t trust your pride or money to 
anything less. 


neamKiiinsirumenis. 

The professional llllll 
instruments. AlAVE 

. measurement 
for your 

money UggH 

mornm Heathkit ■ 


A subsidiary of Zenith Electronics Corporation Company 
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Video News 


DAVID LAGHENBRUGH 

CONTRIBUTING EDITOR 



• RGA’s Audio-Video System. RCA, which 
discontinued sale of audio products a decade ago, 
is coming hack to sound, adding high-end audio to 
its high-end video in a unique system called 
Dimensia , which RCA describes as “intelligent 
audio-video.” The heart of Dimensia is a new 26- 
inch color monitor-receiver, rack-mounted with 
other audio and video components, which can 
include a VCR, AM-FM tuner, record turntable, 
audio cassette-recorder, and a CD player. 

The various components are designed to be 
connected one to the other — in series — -with 
special connection cables. The complete system is 
integrated so that everything can be operated by 
means of one 52-button handheld infrared 
remote-control unit. For example, without leaving 
his easy chair, the user can command the audio 
cassette recorder to tape bands two and four from 
the compact-disc player, while the VCR is 
showing a movie. The programming is done with 
the aid of on-screen prompts on the TV monitor, 
which then confirms the commands to avoid 
mistakes. 

The on-screen prompts include such key words 

as TIME, PLAY, RECORD, STOP, FAST, REPEAT, PAUSE, 

BAUD, PAGE, AUDIO A and AUDIO B, SEEK, SLOW, 

MEMORY, CLEAR, SCAN, STATUS, ANTENNA, MUTE, 
VOLUME, TRACK, and PREVIOUS CHANNEL. 

Components may be purchased all at once or a 
few at a time and carry the RCA brand name but 
are made to RCA’s specifications by Hitachi, 
which also manufactures RCA’s VCR’s. 

• Sanyo Enters 8mm. A third company 
announced its entry into the American market 
with a VCR designed around the new 8mm video 
format. While the first two — Eastman Kodak and 
Polaroid — are photography firms making their 
debuts in home video with combination camera- 
recorders, or camcorders, the third is an old-line 
home-video firm. 

The company is Sanyo, and its VCR is a deck 
without built-in camera, weighing just 2.4 
pounds, which makes it the lightest VCR 
announced so far. Sanyo is expected to start 
selling the new deck here at a suggested list price 
of about $1,500 in the fourth quarter of this year. 


The companion to the new deck is a unique video 
camera that looks like a 35mm still camera and 
accepts standard 35mm lenses. 

Sanyo, which was the first company to produce 
both Beta and VHS-format VCR’s, now is the first 
to offer all three VCR formats. The company’s 
subsidiary, Tokyo Sanyo, makes VHS recorders 
that are sold in the United States under Sanyo’s 
Fisher brand name. Sanyo also is expected to be 
the first brand to offer camcorders in two 
different formats — the Betamovie under the 
Sanyo brand, and the VHS VideoMovie under the 
Fisher name. 

Meanwhile, it was announced in Japan that 
Pioneer would enter the 8mm video field with a 
model of its own manufacture, which would be 
sold on the Japanese market, but for which the 
company has no export plans. It will be the first 
VCR to be made by Pioneer, which offers a Sony- 
produced Beta Hi-Fi recorder under its own name 
on the Japanese market. 

Sony, meanwhile, announced it would 
manufacture 8mm videotape cassettes in Japan, 
but has detailed no plans on 8mm VCR hardware. 


• CBS Discontinues Videodiscs. Three 
months after RCA announced it was 
discontinuing production of CED videodisc 
players (Radio-Electronics, July 1984), CBS 
said it was ending production of discs for the 
system. CBS had been the only source other than 
RCA for pressing of the capacitive discs and 
originally had planned to continue disc output, 
but noted that its volume declined sharply after 
RCA’s announcement. RCA said it planned to 
continue producing the discs for at least three 
years and longer if the demand warrants. RCA 
and the movie studios continue to announce new 
releases in the CED format. 

After the closeout of CED players here, the only 
videodisc players on sale in the United States will 
be in the Laservision format, under the brand 
names of Pioneer, Magnavox, and Sylvania. The 
VHD format, developed by JVC, is on sale in 
Japan by most video manufacturers there, but it 
has not been introduced in any other countries. R-E 
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Now there's a 
new breed of 
Beckman Industrial 
Corporation hand- 
held DMMs tough 
enough to withstand 
accidental drops, 
input overloads and destructive 
environments. 

The new HD100 and HD110 
DMMs are drop-proof, packed with 
overload protection and sealed 
against contamination. You won't 
find a more rugged meter than our 
HDs. 




Drop Proof 

Constructed of double-thick 
thermoplastics, the HD100 series 
DMMs resist damage even after 
repeated falls. All components are 
heavy-duty and shock mounted. 

Contamination Proof 

The HD series meters are 
designed to keep working even 
around dirt, heavy grime, water 
and oil. The special o-ring seals, 
ultrasonically-welded display 
window and sealed input jacks pro- 
tect the internal electronics of the 
HD meters. The oops-proof meters 
are sealed so tightly, they even 
float in water. 

Accidental Overload 
Protection 

All DC voltage inputs are pro- 
tected up to 1500 Vdc or 1000 Vrms. 
Current ranges are protected to 
2A/600V with resistance ranges 
protected to 600 Vdc. Transient pro- 
tection extends up to 6KV for 10 
microseconds. 

More Meter for 
Your Money 

For starters you can get 2000 
hours of continuous use 
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from a common 9V 
transistor battery. 
You can run in-circuit 
diode tests and check 
continuity. You even 
get a one year warranty. 

The 0.25% basic dc volt accu- 
racy HD meters serve you with 7 
functions and 27 ranges. The HD 
110 also gives you 10 AMPS ac and 
dc. With one simple turn of the 
single selector switch, you can go 
directly to the function and range 
you need. There's less chance of 
error. 

Also available is the electrical 
service kit. It includes the meter of 
your choice, a current clamp, 
deluxe test leads and a heavy-duty 
case designed to carry both meter 
and accessories, conveniently. 

Feature for feature you can't 
find a more dependable meter with 
prices starting at just $169 (U.S. 
only). 

To locate your nearest distribu- 
tor, write Instrumentation Prod- 
ucts Division, Beckman Industrial 
Corp. A Subsidiary of Emerson 
Electric Company. 630 Puente 
Street, Brea, CA 92621 (714) 
773-8111. 


nrian /rmria f 
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• Spacenet I in place. Spacenet I, GTE’s first 
communications satellite, is now in orbit at 120° 
west longitude. The new satellite covers all 50 
states and has dual mode C- and Ku-band 
capability. The bird, launched in late May aboard 
an Ariane rocket, is the first of three GTE 
satellites. Video programmers using the satellite 
include Bonneville Telecommunications and 
American Christian Television System, along 
with several voice and data services. 

• Satellite viewing rights. Two legislative 
proposals now making their way through Capitol 
Hill will make it easier for satellite earth-station 
users to pick up whatever satellite programming 
they want. The “Satellite TV Viewing Rights Act 
of 1984,” as the bills are called, would force pay 
TV and cable networks to deal with private dish 
owners. 

Although Washington insiders concede that the 
proposed laws won’t make it through Congress in 
this busy election year, they hope that the current 
examination will lay a foundation for passage of 
similar bills next year. The Senate version, 
introduced by Sen. Barry Goldwater and others, 
affirms the legality of TVRO reception of non- 
scrambled signals, allowing users to watch 
anything they can pick up. However, it bars the 
manufacture and sale of unauthorized decoders 
that make it possible for users to receive 
encrypted signals; that last point was considered 


a necessary compromise to satisfy program 
producers. The House version of the bill wants to 
establish a formula of rates and terms for 
receiving scrambled signals — forcing pay-TV 
networks to deal with TVRO users. 

The bills are strongly endorsed by SPACE and 
other private satellite groups. Supporters are 
encouraging TVRO owners to write to their 
Congressmen and Senators to support the plans, 
now known as HR. 5176 in the House of 
Representatives and S. 2437 in the Senate. 

• Teletext news bits. The final draft of the 

North American Basic Teletext Specification, a 
70-page technical document spelling out precise 
details for making teletext reception and 
transmission equipment, has been published. The 
U.S. Electronic Industries Association (2001 Eye 
St. NW, Washington, DC 20006) and the Canadian 
Videotex Consultative Committee have agreed on 
the engineering details spelled out in the 
document (EIA Interim Standard #14). 

• Motorola Semiconductor Products has 
developed a Raster Memory System (RMS) a two- 
IC microprocessor set that can support the 
widely used NAPLPS videotex format; it sells for 
only about $20. RMS has 640 x 500 resolution 
and can handle vertical or horizontal scrolling, 
displaying up to 32 colors simultaneously. It uses 
VLSI processing, which can convert a graphics 
program stored in memory to the video stream, 
producing high-resolution displays. The two-IC 
RMS set consists of the MC68486 raster memory 
interface and the MC68487 raster memory 
controller; it is highly programmable, and is 
designed to operate with three of Motorola’s 
microprocessors. 

• Milliard, the British-based IC-making 

subsidiary of Philips, will offer an NTSC version 
of its “computer controlled teletext” IC set. The 
company says the IC’s, which support World 
System Teletext, could be built into TV sets by 
mid-1985, adding barely $50 to retail prices of TV 
receivers. The IC’s are modifications of Philips’ 
Euro CCT IC’s (SAA5240) and offer higher- 
resolution characters and an eight-page storage 
capacity, plus a new video-input processor. R-E 
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Meet Our New LogicScope 136. 
... A True Dual Trace 10 MHz 
Digital Storage Scope. Only $495. 
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AUTO SEEK 


•♦FAST 


SLOW ♦ 


UNCAL 


TRIG'D UNCAL 


MODE 


True Dual Trace • 10 MHz Real Time Bandwidth • 3 Input Channels • I/O Port 
Digital Waveform Storage • Boolean Waveform Operations • Audio Functions 
8.25 (L)x 4.5 (D)x 1.75(H) Inches • 1.25 Pounds • 9 Volt Battery/ AC Operation 


Consider the LogicScope 136 

■ The LogicScope 136 is the next logical step in test instru- 
mentation for you. It combines many of the features and capa- 
bilities of sophisticated logic analyzers and oscilloscopes . . . 
and it fits in your hand. Never before has so much technology 
been available in so small an instrument, at such a low price. 

■ The pocket-sized LogicScope 136 is made possible by a 
patented breakthrough in display technology. The conven- 
tional cathode ray tube has been replaced by a unique array of 
400 LED’s that permits simultaneous display of two digital 
waveforms. 

■ The 136 can be used for viewing single shot events, or 
repetitive waveforms. It can be operated in real time mode, or 
in memory mode which permits acquisition and storage of up to 
24 128-bit waveforms. These can be recalled, logically com- 
pared (AND, OR, EXCLUSIVE OR) to other stored/input 
waveforms, or output to an external device via an RS 232 port. 

■ Its very low cost, convenience and ease-of-use make the 
LogicScope the ideal instrument, for designing, troubleshoot- 
ing or repairing digital systems. 


Consider its Engineering & Field Service Applications: 

■ On microprocessor-based systems, check the timing rela- 
tionship of various parameters relative to the system clock and 
other key events. Its storage capability allows visual and logi- 
cal comparison of non-repetitive waveforms to known refer- 
ence signals. Output in the start-up of the digital device can be 
compared to reference signals to determine the operating state 
of the device. Questionable waveforms can be stored for analysis. 

■ Its light weight and small size make the LogicScope conve- 
nient to take on every service call. The 136 provides much 
more information for trouble shooting a digital system or pe- 
ripheral thdn a logic probe or digital multimeter, without hav- 
ing to lug an oscilloscope or logic analyzer along. 

Contact us for the name of your local distributor 

POCCEt tEO-nOLOCY, inc. 

7320 Parkway Drive, Hanover, MD 21076 
301-796-3300 
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Learning electronics 
is no picnic. 



At any level it takes 
work and a few 

sacrifices. But with 
CIE, it’s worth it. 
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Whoever said, “The best 
things in life are freer was writing a 
song, not living a life. Life is not 
just a bowl of cherries, and we all 
know it. 

You fight for what you get. You 
get what you fight for. If you want a 
thorough, practical, working knowl- 
edge of electronics, come to C1E. 

You can learn electronics by 
spending some hard-working time 
at home. Or, would you rather go 
bowling? Your success is up to you. 

At CIE, you earn your diploma. 

It is not handed to you simply for 
putting in hours. But the hours you do 
put in will be on your schedule, not 
ours. You don’t have to go to a class- 
room. The classroom comes to you. 
Why electronics training? 

Today the world depends on 
technology. And the “brain” of 
technology is electronics. Every 
year, companies the world over are 
finding new ways to apply the 
wonders of electronics to control 
and program manufacturing, 
processing... even to create new 
leisure-time products and services. 
And the more electronics applica- 
tions there are, the greater the need 
will be for trained technicians to 
keep sophisticated equipment finely 
tuned and operating efficiently. 

That means career opportunities in 
the eighties and beyond. 

Which CIE training fits you? 

Beginner? Intermediate? 
Advanced? CIE home study courses 
are designed for ambitious people 
at all entry levels. People who may 
have: 

1. No previous electronics knowl- 
edge, but do have an interest in it; 

2. Some basic knowledge or experi- 
ence in electronics; 

3. In-depth working experience or 
prior training in electronics. 

You can start where you fit and 
fit where you start, then go on from 
there to your Diploma, an Associate 
Degree if you want it, and career. 

Many people can be taught 
electronics. 

There is no mystery to learning 
electronics. At CIE you simply start 
with what you know and build on it 
to develop the knowledge and tech- 
niques that make you a specialist 
Thousands of CIE graduates have 
learned to master the simple prin- 
ciples of electronics and operate or 
maintain even the most sophisti- 
cated electronics equipment 
CIE specializes in electronics. 

Why CIE? CIE is one of the 
largest independent home study 
schools that specializes in electron- 
ics. Nothing else. CIE has the elec- 



tronics course that’s right for you. 

Learning electronics is a lot 
more than memorizing a laundry list 
of facts about circuits and transis- 
tors. Electronics is interesting! It is 
based on recent developments in the 
industry. It’s built on ideas. So, look 
for a program that starts with ideas 
and builds on them. Look to CIE. 

Programmed learning. 

That’s exactly what happens 
with CIE’s Auto-Programmed® 
Lessons. Each lesson uses famous 
“programmed learning” methods to 
teach you important principles. You 
explore them, master them complete- 
ly, before you start to apply them. 
You thoroughly understand each 
step before you go on to the next. 
You learn at your own pace. 

And, beyond theory, some 
courses come fully equipped with 
electronics gear (the things you see 
in technical magazines) to actually 
let you perform hundreds of check- 
ing, testing, and analyzing projects. 
Experienced specialists work 
closely with you. 

Even though you study at home, 
you are not alone! Each time you 
return a completed lesson, you can 
be sure it will be reviewed, graded, 
and returned with appropriate 
instructional help. When you need 
additional individual help, you get 
it fast and in writing from the 
faculty technical specialist 
best qualified to answer 
your question in terms 
you can understand. 


CIE offers you an Associate 
Degree. 

One of the best credentials you 
can have in electronics— or any 
other career field — is a college 
degree. That’s why CIE gives you 
the opportunity to earn an Associate 
in Applied Science in Electronics 
Engineering Technology. Any CIE 
career course can offer you credit 
toward the degree... more than half 
of the number needed in some cases. 

You can also prepare for the 
government-administered FCC 
(Federal Communications Commis- 
sion) Radiotelephone License, 
General Class. It can be a real mark 
in your favor. . .government-certified 
proof of your specific knowledge 
and skills. 

Today is the day. Send now. 

Fill in and return the postage- 
free card attached. If some ambitious 
person has removed it, cut out and 
mail the coupon. You’ll get a FREE 
school catalog plus complete infor- 
mation on independent home study. 
For your convenience, we’ll try to 
have a CIE representative contact 
you to answer any questions you 
may have. 

Mail the card or 
the coupon or write 
CIE (mentioning the 
name and date of 
this magazine) at: 
1776 East 17th 
Street, Cleveland, 
Ohio 44114. 


Cleveland Institute of Electronics, Inc. 

ITTG East 1"7th Street, Cleveland, Ohio <44114. 
Accredited Member National Home Study Council 

YES... I want to learn from the specialists in electronics— CIE. Send me my FREE 
CIE school catalog. . .including details about the Associate Degree program. . . 
plus my FREE package of home study information. 


Print Name_ 

Address 

City 


. Apt._ 


.State. 


-Zip_ 


Age_ 


_ Area Code/Phone No.- 


-/- 


RE-94 


Check box for G.I. Bill bulletin on Educational Benefits: □ Veteran □ Active Duty 

MAIL TODAY! 
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Letters 


WRITE TO: 

LETTERS 

Radio-Electronics 
200 Park Ave South 
New York, NY 10003 


CABLE-TV DESCRAMBLING 

A few comments about the Ca- 
ble-TV Descrambling article pub- 
lished in your February 1984 issue. 
First, in order to obtain the correc- 
tion signal shown in Fig. 8-e, the 
680-ohm resistor, R10, should be 
connected to pin 12 instead of pin 
5 of IC2. The foil pattern must be 
modified. 

Secondly, one of the multi- 
vibrators of IC2 delays the correc- 
tion signal. Changing R18 to a 100- 
kilohm trimmer potentiometer al- 
lows one to adjust the proper de- 
lay. 

Finally, for those who have diffi- 


culty finding the inductors T1, T2, 
and L2, the following seems to 
work fine: Replace T1, T2, and L2 
with 0.1-jxH fixed inductors: Re- 
place Cl, C3, and C18 with 100, pF 
trimmer capacitors. 

SENCER YERALAN 
Columbia , MO 

IRKSOME PRACTICES 

I find two things done by most of 
the electronics, computer, and 
mechanic/science magazines 
most irksome. The first is demon- 
strated on page 86 of the May 1984 
issue of Radio-Electronics, and re- 
lates to the use of the letters 


TRS-80. By that, I assume you 
mean any of the several models of 
TRS-80 available. Yet the program 
doesn't work on my Color Com- 
puter a TRS-80 \ and it most as- 
suredly won't work on any of the 
TRS-80's that fit into the business 
category like the Tandy 2000 , the 
Model 16B , or the 12, which, un- 
less I am blind, don't even have a 
cassette port. If you doubt me just 
look at the Radio Shack computer- 
products catalog Number RSC-11: 
It's the "1984 TRS-80 Catalog''. In 
short, then, please specify which 
TRS-80 you mean! 

The other infuriating item, 




'■ft PRECISION 



MODEL 1590P 


REG 

$1995.00 


100 MHz 8-TRACE 
4 CHANNEL 
DUAL TIME 

r $1579* 



MODEL 1479BP 


REG 

$795.00 


30 MHz 
DUAL TRACE 


ik $635®* 




OSCILLOSCOPES 


MODEL 1570P 


REG 

$1395.00 



80 MHz QUAD INPUT 
DUAL TIME 

nt* $1095°° 





I 


!■ REG 
— — $695.00 


MODEL EE -482 


20 MHz 

DUAL TRACE (eico) 

$ 450 00 



MODEL 1560P 
REG 

$1150.00 


60 MHz 

TRIPLE TRACE 

$899” 



REG 

$545.00 


MODEL 1476A 


10MHz 
DUAL TRACE 


ik $435°° 



MODEL 1540P 

REG 

$950.00 


40 MHz 
DUAL TRACE 

ik $ 799 ” 



^ MODEL 31B-430 

* REG 
^ $299.95 

6.5 MHz 

SINGLE TRACE (KRISTA) 

r $189* 


EDOim^GJOJ 

ELECTRONICS 

770 Amsterdam Ave., New York, NY 10025 

■ Write for FREE 1 36 page Catalog ■ 

fc 

SHIPPING CHARGES 

For Orders ADD 

$25-100 $6.50 

$100 $500 $8.50 

$500- $750 $10.50 

$750 -and up $15.00 

Parcel Post $20.00 

MASTERCARD • VISA 

Send Purchase Order, Check, 
Money Order or C.O.D. 

or Call Toll Free 
800-223-0826 

in N.Y. State (212) 865*5580 

d 
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Heath proudly announces 
the NEW HS-151 Desktop and 
HS-161 Portable computers. 

One of the world’s largest software 
libraries has IBM’s name on it. 

Now you can run that software on 
Heath’s new IBM PC compatible 
computers, available in easy-to- 
build kits. 

Can you build one of these comput- 
ers? 85% of our first-time customers 
ask the same question. And the 
answer is 100% yes. You can. 

In fact, you should build one. You’ll 
save a lot of money while learning 
about computers in general and the 
Heath PC’s in particular. 

Build confidence... and your new 
computer... one step at a time. Two 
main circuit boards come to you 
pre-assembled and factory-tested. 
So that you can build the three other 
boards, we include a test soldering 
board plus helpful soldering instruc- 
tions to make sure you get it right. 
Our instruction manuals are easy to 
understand, thorough and packed 
with cogent illustrations. And once 
it’s built, the computer guides you 


through a full range of included disk- 
based diagnostics. 

Expert advice is only a phone call 
away, should you need it. You’ll 
reach a trained consultant whose 
specialty is talking sense, not jargon. 

We’ll do whatever’s necessary to 
make our pledge come true: ‘We 
Won’t Let You Fail.” Our entire 
business depends on that 
simple promise. 

Experience a little won- 
der and a lot of pride. Save 
money, too, by building the high- 
est quality personal computer. The 
Heath PC’s have 128K RAM stan- 
dard (expandable to 640K), a pro- 
fessional keyboard, dual 360K disk 
drives and optional Winchester. 
These machines are truly complete. 
Both are color capable and 
MS*-DOS is included. 

Check out the Heath PC computers 
today. IBM compatibility means 
they’ll run the most popular soft- 
ware. And, with the 
building a kit, think 
erals and software you 


HS-151 Desktop 
PC with stan- 
dard floppy 
disk drive 
or optional 
hard disk. 


CIRCLE READER SERVICE 
CARD. Get more information on the 
most rewarding personal comput- 
ers. The HS-151 Desktop PC and 
HS-161 Portable PC. 

"MS is a registered trademark of 
Microsoft Corporation. 


For computing on the go. 
the HS-161 Portable. 


The HS-161 has the same features as 
the HS-151. Amber Monitor included. 
Convenient keyboard folds up, two 
disk drives fold down. 


A subsidiary of Zenith Radio Corporation 


Heathkit 

Heath 
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which one individual can never 
change, is the baloney handed out 
by manufacturers. Do you truly 
believe that when you buy a car 
with certain things "standard" — 
like the radio or air conditioner — 
you do not pay extra for those 
"standard" features as the man- 
ufacturer would have you believe? 
The "extra" is just incorporated 
into the sticker price. That same 
kind of hype is used in many ways 
by many companies. Not the least 
of which is Apple's claim that the 


Macintosh is a 32-bit machine 
when even Motorola, the IC's 
manufacturer, says it is a 16-bit de- 
vice. If, as you indicate in your in- 
sert, you use 32-bit only as long as 
we remember that you are "refer- 
ring to the microprocessor's inter- 
nal architecture", and not make 
such a designation each time you 
refer to the Macintosh as being a 
"32-bit" machine then, by the 
same designation you must always 
refer to the TRS-80 Color Comput- 
er as a 16-bit machine, because it 


uses a 6809 microprocessor, as 
does the business/industry-ori- 
ented GIMIX system, and several 
other systems. The 6809 is 8/16, just 
as the 68000 is 16/32. You get what 
you pay for! Please don't continue 
Apple's hype; you do a disservice 
to those who make truthful claims, 
such as Radio Shack, who has at 
least one machine that uses the 
68000. 

HENRY C. GERNHARDT, Jr. 
Huntington , WV 

INVERTING OP AMPS 

I have been reading Radio-Elec- 
tronics for the past three years and 
like it very much. Since I am study- 
ing electronics in preparation for 
my career, I have been reading 
your back-to-school series of arti- 
cles with great interest. The article 
in the May 1984 issue, which cov- 
ered inverting op-amps (which 
was covered at school two weeks 
ago), was confusing in a way and 
I'd like to take some time to clarify 



the point. 

The article became confusing 
with so many negative values 
being used. I thought that it 
should be emphasized that the 
gains stated in the example 5-b is 
not a negative gain (loss of signal), 
but a positive gain (V OUT > V IN ) 
with a 180° phase shift 
( + V, N = - V OUT ). 1 have found it 
much easier to note the fact that 
the signal is inverted, rather than 
writing a negative sign in front of 
the gain value. 

Also, in Fig. 1, C2 is connected in 
a reverse polarity. It should be 
continued on page 28 


IT WAS 
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Good idea! You told us you wanted to build 
larger projects. And, that you needed big- 
ger breadboards to build them. Well, our 
two new A P PRODUCTS All Circuit 
Evaluators are just what you had 
in mind. 

The ACE 245 has 25% more capacity 
than our previous largest bread- 
board. It has a circuit building 
matrix of 4520 solderless, plug- 
in tie-points. And, if bigger 
is better our new ACE 254 
has a circuit building 
matrix of 5424 
solderless tie-points. 

For the 
A P PRODUCTS 
dealer near you 
call TOLL FREE 
800 - 321 - 9668 . 
(In Ohio, call 
collect 
( 216 ) 354 - 2101 .) 


A P PRODUCTS INCORPORATED 
9450 Pineneedle Dr. • Box 540 
Mentor, Ohio 44060 
[216] 354-2101 
TWX: 810-425-2250 


In Europe, contact A P PRODUCTS • GmbH 
Baeumlesweg 21 • D-7031 Weil 1 • West Germany 
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NEW! 

uniden ’ 

tWnnrnf^ 

Products 

Communications Electronics," 

the world’s largest distributor of radio 
scanners, is pleased to announce 
that Bearcat brand scanner radios 
have been acquired by Uniden Corp- 
oration of America. Because of this 
acquisition, Communications Elec- 
tronics will now carry the complete 
line of Uniden Bearcat scanners, CB 
radios and Uniden Bandit™ radar 
detectors. To celebrate this acqui- 
sition, we have special pricing on the 
Uniden line of electronic products. 

Bearcat? 300 -E 

List price $549.95/CE price $339.00 

7-Band, 50 Channel • Service Search • No- 
crystal scanner • AM Aircraft and Public 
Service bands . • Priority Channel • AC/DC 

Bands: 32-50, 11 8-1 36 AM, 144-174,421-512 MHz. 
The Bearcat 300 is the most advanced automatic 
scanning radio that has ever been offered to the 
public. The Bearcat 300 uses a bright green fluo- 
rescent digital display, so it’s ideal for mobile 
applications. The Bearcaf 300 now has these added 
features: Service Search, Display Intensity Control, 
Hold Search and Resume Search keys, Separate 
Band keys to permit lock-in/lock-out of any band for 
more efficient service search. 

Bearcat® 20/20-E 

List price $449.95/CE price $269.00 

7- Band, 40 Channel • Crystalless • Searches 
AM Aircraft and Public Service bands • AC/DC 
Priority Channel • Direct Channel Access • Delay 

Frequency range 32-50, 11 8-1 36 AM, 1 44-1 74, 420-51 2 MHz. 
Find an easy chair. Turn on your Bearcat 20/20 
and you’re in an airplane cockpit. Listening to all 
the air-to-ground conversations. Maybe you’ll pick 
up an exciting search and rescue mission on the 
Coast Guard channel. In a flash, you’re back on the 
ground listening as news crews report a fast 
breaking story. Or hearing police and fire calls in 
your own neighborhood, in plenty of time so you 
can take precautions. You can even hear ham radio 
transmission, business phone calls and govern- 
ment intelligence agencies. Without leaving your 
easy chair. Because you’ve got a Bearcat 20/20 
right beside it. 

The Bearcat 20/20 monitors 40 frequencies from 
7 bands, including aircraft. A two-position switch, 
located on the front panel, allows monitoring of 20 
channels at a time. 

Bearcat® 210XL-E 

List price $349.95/CE price $209.00 
6-Band, 18 Channel • Crystalless • AC/ DC 

Frequency range 32-50, 144-174, 421-512 MHz. 
The Bearcat 2 1 0XL scanning radio is the second gener- 
ation scanner that replaces the popular Bearcat 210 
and 211. It’has almost twice the scanning capacity of 
the Bearcat 210 with 18 channels plus dual scanning 
speeds and a bright green fluorescent display. Auto- 
matic search finds new frequencies. Features scan 
delay, single antenna, patented track tuning and more. 

Bearcat® 260-E 

List price $399.95/CE price $249.00 

8- Band, 16 Channel • Priority • AC/DC 

Frequency range 30-50, 138-174, 406-512 MHz. 
Keep up with police and fire calls, ham radio operators 
and other transmission while you’re on the road with a 
Bearcat 260 scanner. Designed with police and fire 
department cooperation, its unique, practical shape 
and special two-position mounting bracket makes hump 
mounted or under dash installation possible in any 
vehicle. The Bearcat 260 is so ruggedly built for mobile 
use that it meets military standard 810c, curve y for 
vibration rating. Incorporated in its rugged, all metal 
case is a specially positioned speaker delivering 3 watts 
of crisp, clear audio. 


NEW! Bearcat® 201 -E 

List price $279.95/CE price $179.00 

9-Band, 16 Channel • Crystalless • AC only 
Priority • Scan Delay • One Key Weather 

Frequency range 30-50, 1 1 8-1 36 AM, 1 46-1 74, 420-51 2 MHz. 
The Bearcat 201 performs any scanning function you 
could possibly want. With push button ease, you can 
program up to 16 channels for automatic monitoring. 
Push another button and search for new frequencies. 
There are no crystals to limit what you want to hear. 

NEW! Bearcat® 180-E 

List price $249.95/CE price $149.00 
8-Band, 16 Channel • Priority • AC only 

Frequency range: 30-50, 138-174, 406-512 MHz. 
Policeandfirecalls. Ham radio transmissions. Business 
and government undercover operations. You can hear it 
all on a Bearcat 1 80 scanner radio. Imagine the thrill of 
hearing a major news event unfold even before the 
news organizations can report it. And the security of 
knowing what’s happening in your neighborhood by 
hearing police and fire calls in time to take precautions. 
There’s nothing like scanning to keep you in-the-know, 
and no better way to get scanner radio performance at a 
value price than with the Bearcat 180. 

Bearcat® 100-E 

The first no-crystal programmable handheld scanner. 
List price $449.95/CE price $234.00/ SPECIAL! 
8-Band, 16 Channel • Liquid Crystal Display 
Search • Limit • Hold • Lockout • AC/DC 

Frequency range: 30-50, 138-174, 406-512 MHz. 

The world’s first no-crystal handheld scanner has 
compressed into a 3" x 7" x I’A" case more scanning 
power than is found in many base or mobile scanners. 
The Bearcat 1 00 has a full 1 6 channels with frequency 
coverage that includes all public service bands (Low, 
High, UHF and “7” bands), the 2-Meter and 70 cm. 
Amateur bands, plus Military and Federal Government 
frequencies. It has chrome-plated keys for functions 
that are user controlled, such as lockout, manual and 
automatic scan. Even search is provided, both manual 
and automatic. Wow.. .what a scanner! 

The Bearcat 1 00 produces audio power output of 300 
milliwatts, is track-tuned and has selectivity of better 
than 50 dB down and sensitivity of 0.6 microvolts on 
VHF and 1 .0 microvolts on UHF. Power consumption is 
kept extremely low by using a liquid crystal display and 
exclusive low power integrated circuits. 

Included in our low CE price is a sturdy carrying case, 
earphone, battery charger/ AC adapter, six AA ni-cad 
batteries and flexible antenna. The Bearcat 100 is in 
stock for quick shipment, so order your scanner today. 

Bearcat® DX1000-E 

List price $649.95/CE price $489.00 
Frequency range 10 kHz to 30 MHz. 

The Bearcat DX1000 shortwave radio makes tuning in 
London as easy as dialing a phone. It features PLL 
synthesized accuracy, two time zone 24-hour digital 
quartz clock and a built-in timer to wake you to your 
favorite shortwave station. It can be programmed to 
activate peripheral equipment like a tape recorder to 
record up to five different broadcasts, any frequency, 
any mode, while you are asleep or at work. It will receive 
AM, LSB, USB, CW and FM broadcasts. 

There’s never been an easier way to hear what the 
world has to say. With the Bearcat DX1000 shortwave 
receiver, you now have direct access to the world. 

Uniden® PC22-E 

List price $159.95/CE price $99.00 
The Uniden PC22 is a40 channel AM remote mobile CB 
radio. It’stheanswerfortoday’ssmallercars which don’t 
always provide adequate space for mounting. Since all 
the controls are on the microphone, you can stash the 
“guts” in the trunk. The microphone has up/down 
channel selector, digital display, TX/RX indicator and 
external speaker jack. Dimensions: 5 3 A" W x 7 7 /a" D x 
1 V 2 " H. 13.8 VDC, positive or negative ground. 

QUANTITY DISCOUNTS AVAILABLE 

Order two scanners at the same time and deduct 
1 %, for three scanners deduct 2%, four scanners 
deduct 3%, five scanners deduct 4% and six or 
more scanners purchased at the same time 
earns you a 5% discount off our super low 
single unit price. 
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Extraneous Signals 


Both Bandit m radar detectors feature E.D.l.T., m the 
Electronic Data Interference Terminator that edits-out 
false alarm signals. 


Uniden® PC33-E 

List price $59.95/CE price $44.00 
The Uniden PC33 boasts a super-compact case and 
front-panel mike connector to fit comfortably in today’s 
smaller cars. Controls: Power & Volume, Squelch; 
Switches: ANL. Other features of the PC33 include 
Graduated LED “S”/RF Meter, Digital channel indicator. 
Dimensions: 6” W x 6" D x 1 7 / 8 '' H. ±13.8 VDC. 

Uniden® PC55-E 

List price $89.95/CE price $59.00 
The full featured Uniden PC55 front-panel mike con- 
nector makes installation easier when space is a factor. 
It has ANL, PA-CB, Channel 9 and RF Gain switches. 
LED “S”/RF meter, TX lite, PA & external speaker jacks. 
Dimensions: 6” W x 6” D x 1%'' H. ±13.8 VDC. 

Bandit™ Radar Detectors 

Now that everyone else has taken their best shot at 
radar detection, the Uniden Bandit™ hasdonethem 
one better.. .with E.D.I.T.; - the Electronic Data 
Interference Terminator that actually edits-out 
false alarm signals. 

The Bandit 55, features a convenient brightness/ 
dimmer control for comfortable day or night driving, 
plus a handy highway/city control for maximum 
flexibility wherever you drive. The Bandit 95 Remote, 
is a two-piece modular unit that lets you mount the 
long-range radar antenna behind the grill, out of ' 
view. The ultra-compact control unit can then be 
inconspicuously tucked under the dash or clipped 
to the visor.Order Bandit 55-E for$1 1 9.00 each or 
the Bandit 95-E Remote for $139.00 each. 
OTHER RADIOS AND ACCESSORIES 


FB-E-E Frequency Directory for Eastern U.S.A $12.00 

FB-W-E Frequency Directory for Western U.S.A.. . . $1 2.00 

BC-WA-E Bearcat Weather Alert™ $35.00 

A60-E Magnet mount mobile antenna $35.00 

A70-E Base station antenna $35.00 


Add $3.00 shipping for all accessories ordered at the same time. 
Add $3.00 shipping per scanner antenna. 

BUY WITH CONFIDENCE 

To get the fastest delivery from CE of any 

product in this ad, send or phone your order 
directly to our Scanner Distribution Center!* 
Michigan residents please add 4% sales tax or 
supply your tax I.D. number. Written purchase 
orders are accepted from approved govern- 
ment agencies and most well rated firms at a 
10% surcharge for net 10 billing. All sales are 
subject to availability, acceptance and verifica- 
tion. All sales on accessories are final. Prices, 
terms and specifications are subject to change 
without notice. All prices are in U.S. dollars. Out 
of stock items will be placed on backorder 
automatically unless CE is instructed differ- 
ently. A $5.00 additional handling fee will be 
charged for all orders with a merchandise total 
under$50.00. Shipments are F.O.B. Ann Arbor, 
Michigan. NoCOD’s. Most products that we sell 
have a manufacturer’s warranty. Free copies of 
warranties on these products are available 
prior to purchase by writing to CE. International 
orders are invited with a $20.00 surcharge for 
special handling in addition to shipping charges. 
Non-certified checks require bank clearance. 

Mail orders to: Communications Electron- 
icsr Box 1002, Ann Arbor, Michigan 48106 
U.S.A. Add $7.00 per scanner, radar detector or 
CB or $1 2.00 per shortwave receiver for U.P.S. 
ground shipping and handling inthecontinental 
U.S.A. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping charges are 
three times continental U.S. rates. If you have a 
Visa or Master Card, you may call and place a 
credit card order. Order toll-free in the U.S. Dial 
800-521-4414. In Canada, order toll-free by 
calling 800-221-3475. WUI Telex CE anytime, 
dial 671-01 55. If you are outside the U.S. or in 
Michigan dial 313-973-8888. Order today. 
Scanner Distribution Center™ and CE logos are trade- 
marks of Communications Electronics!” Ad # 0701 84-E 
t Bearcat is a registered trademark of Uniden Corporation. 
Copyright© 1 984 Communications Electronics 

OrderToll Free . . . call 

1 - 800 - 521-4414 

TM 



COMMUNICATIONS 

ELECTRONICS™ 


Consumer Products Division 

818 Phoenix □ Box 1002 □ Ann Arbor, Michigan 48106 U.S.A. 

Call TOLL-FREE 800-521-4414 or outside U.S.A. 313-973-8888 
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WESTON 


FLUKE 1 


• 0.3% Accuracy 
• Manual or 
Autorange 
10A + mA Range 
• Beeper 
• “Touch-Hold” 
Function 


SERIES 


MULTIMETERS 


• Analog Display • Rotary Knob • Volts AC & 

DC • Resistance to • 32 Mfi» 10 Amps • Diode 
Test • 3200 Counts • Fast Autoranging • Function 
Annunciators in Display • Power-Up Self Test 
•2000+ Hour Battery Life w/ Power Down “Slee 
Mode” • New Test Leads • VDE & UL Approval 


WE CARRY A FULL 
LINE OF FLUKE 
MULTIMETERS. 

IN STOCK NOW 


• 0.5% Accuracy 

• Manual or 
Autorange 

• 10A + 300 mA 
Range 

• Beeper 


0.7% Accuracy 
Autorange Only 
10 Amp Only 


4% DIGIT 
MULTIMETERS 


• Frequency measuements to 
200KHz 

• dB measurements 

• Basic dc accuracy 0.4%; lO^V, 
10 nA and 10 m() sensitivity 

• Relative measurements 

• True RMS 

• High speed Beeper 


70 MHz Dual Time Base 

SCOPE MODEL 

— — 1570 


MODEL 
SE? 8060A 


INDUSTRIAL 

TRANSISTOR 

TESTER 


POWER SUPPLIES 


MODEL 

">1*5 8 * 520B 

■ Now with HI/LO Drive 

■ Works in-circuit when 
others won’t 

■ Identifies all three tran- 
sistor leads 

■ Random lead connection 

■ Audibly and visually in- 
dicates GOOD transistor 


PRICE DOES NOT 
INCLUDE PROBES 

1 mV/division sensitivity to 70 
MHz 

500 M V/divisiori cascade 
sensitivity 

Four-input operation provides 
trigger view on 4 separate inputs 
Alternate time base operation 
Switching power supply delivers 
best efficiency and regulation at 
lowest weight 


s 299 95 “mi el 

Isolated 0-50VDC, continuously 
variable; 0-2A in four ranges 
Fully automatic shutdown, 
adjustable current limit 
Perfect for solid state servicing 


0£;f MODEL 1650 

Functions as three separate 
supplies 

Exclusive tracking circuit 
Fixed output 5VDC, 5A 
Two 0 to 25VDC outputs at 0.5A 
Fully automatic, current-limited 
overload protection 


FUNCTION GENERATORS 

i MODEL SQ-IQ95 

\ 3020 d 13 

189 95 SWEEP FUNCTION 

Four instruments in one package 
— sweep generator, function 
generator, pulse generator, tone- 
burst generator 
Covers 0.02Hz-2MHz 
1000:1 tuning range 
Low-distortion high-accuracy 
outputs 


CAPACITANCE METERS 

$ 159 95 

MODEL 820 ^ 

■ Resolves to 0.1 pF 

■ 4 digit easy-to-read 
LED display 

■ Fuse protected 
against charged 
capacitors 

■ Overrange indication 


MODEL 830 

■ Automatically mea- 
sures capacitance 
from 0.1 pF to 200mF 

■ 0.1 pF resolution 

■ 0.2% basic 
accuracy 

■ 3V 2 digit LCD display 


Sine, square and triangle output 
Variable and fixed TTL outputs 
0.1 Hz to 1MHz in six ranges 
Push button range and function 
selection 

Typical sine wave distortion 
under 0.5% from 1 Hz to 100kHz 


KEITH LEY 









VIZ MM 
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DC to 40 M Hz, 

DC offset function 


V-1050 


DC to 20 MHz, 

DC off. func., Alt. 
magnify function 


V-1050F 

100 MHz Quad Trace 
w/delay sweep 


HI-PERFORMANCE 

PORTABLE 

OSCILLOSCOPES 

ALL FEATURE 6" RECTANGULAR CRT 
Full 2 year parts & labor warranty. 


V-650F 

60 MHz Dual Trace 
w/delay sweep 


V-212 f 

DC to 20 MHz, 

1m V/ ice 


PRICE DOES NOT INCLUDE 
PROBES. PROBES $50. A PAIR 
WHEN PURCHASED WITH SCOPE. 
$15 SHIPPING WITHIN 
CONTINENTAL U.S. 


BECKMAN’S CIRCUITMATE 
ALL UNDER $100 

AVAILABLE NOW . . . . — 


The DM73 is the smallest digital 
multimeter on the market. Its 
probe-style design makes it ideal 
for taking measurements in hard- 
to-reach test areas. 


Circuitmate DM-40 — 
3V2-digit multimeter; 
0.8% Vdc accuracy, 
diode test, auto- 
polarity, auto-zero, 
auto-decimal 


Circuitmate DM 20— 
3 Vi -digit, pocket-size 
multimeter; 0.8% Vdc 
accuracy, diode test, 
ihFE test, conductance, 
1 10 amps AC and DC 

I ranges, auto-polarity 
1 auto-zero, auto- 
i decimal 


•Small Size 
•Complete 
Autoranging 
•“Touch Hold 
•Audible 
continuity 
checking 


'Circuitmate DM 45 — 
3V2-digit multimeter; 
0.5% Vdc accuracy, 
diode test, continuity 
beeper, 10 amps AC 
and DC ranges, auto- 
zero, auto-polarity, 
auto-decimal 


Circuitmate DM-25— 
3V2 digit, pocket-size 
multimeter; 0.5% Vac 
accuracy, diode test, 
capacitance, continuity 
[ beeper, conductance, 
I 10 amps AC and DC 
I ranges, auto-polarity, 
i auto-zero, auto- 
P decimal 


The DM 77 gives you 
the convenience of 
autoranging plus 10 
amps ac/dc 
measurement 
capability. You simply 
select the function 
you want, and the 
DM 77 automatically 
sets the required 
range. 


THE TEST EQUIPMENT SPECIALISTS 


TOLL FREE HOT LINE 

800 - 223-0474 

26 WEST 46th STREET. NEW YORK. N Y. 10036 
212-730-7030 


msm 




RADIO-ELECTRONICS 



The growth of NTE quality replacement parts has 
been nothing short of astronomical. And the proof 
is in our new 1984 Replacement Master Guide, 
destined to be the standard directory for technicians 
across the country. In excess of 3,000 quality NTE 
types are cross-referenced to more than 220,000 
industry part numbers. 


Look for our Replacement semiconductors in the 
bright green polybags and cartons that list rating 
limits, device type, diagrams and competitive 
replacement right on the package. NTE quality 
parts are available from your local NTE distributor 
and come backed by our exclusive two-year 
warranty. Ask for your FREE NTE Replacement 
Master Guide and take off with NTE! 


New -Tone Electronics, inc. 

44 FARRAND STREET » BLOOMFIELD, NEW JERSEY 07003 


IONICS 


YOU’LL FIND ALL THE RIGHT STUFF FOR 

REPLACEMENT, MAINTENANCE AND REPAIR: 

• Transistors 

* Memory IC’s 

• Thyristors 

• Thermal Cut-Offs 

* Integrated Circuits 

• Bridge Rectifiers 

• Rectifiers and 

• Unijunctions 

Diodes 

* RF Transistors 

• High Voltage 

• Microwave Oven 

Multipliers and 

Rectifiers 

Dividers 

• Selenium Rectifiers 

• Optoelectronic 

• NEW! The Protector 

Devices 

6000 ™ Transient 

• Zeners 

Voltage Protection 

• Microprocessors 

Strip 

and Support Chips 


DON’T 

FORGET 



USE 

YOUR 

READER 

SERVICE 

CARD 
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continued from page 24 


connected with the positive lead 
to ground. 

CURT SWANSON 
Maple Grove , MN 

You're right about C2. However, 
you shouldn't assume that a nega- 
tive gain necessarily indicates a 
signal loss. An amplifier that has 
an output smaller than its input 
has a gain (be it negative or 
positive) between 0 and 1. A nega- 
tive gain indicates a 180° phase 
shift. — Editor 

RADAR AND THE SPEED LIMIT 

Regarding letters that concern 
radar and the 55-mile-per-hour 
speed limit — I have enjoyed read- 
ing the stimulating comments 
from others about those contem- 
porary issues that are directly re- 
lated to products in the consumer- 
electronics market. 

However, might I suggest that 
1984 would be an appropriate year 
for Radio-Electronics to feature ar- 
ticles on attempts by munici- 
palities to ban home-satellite 
antennas, radar-detectors, and 
mobile scanners. 

Many readers may also be inter- 
ested in the subject of privacy and 
security in their telephone com- 
munications, home banking, and 
cable-TV viewing. Please continue 
offering your readers enlightening 
articles and challenging con- 
struction projects. 

THOMAS R. CICCATERI 
Santa Rosa , CA 

GOOD FORMAT 

I want to sincerely thank you for 
not selling out your excellent for- 
mat. I am a totally self-taught elec- 
tronic designer and I work on 
state-of-the-art electronics and 
software for industrial instrumen- 
tation. I taught myself using texts, 
hands-on-experiments, and maga- 
zines like yours. Thank you for 
keeping electronics articles that I 
can sink my teeth into, along with 
keeping up on computers and 
software. 

MICHAEL CHRISTOPHER 
Dayton, OH R-E 
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1803 


1111 




MHz FT I . =TER 


SHOWN ACTUAL SIZE ^ 


SIMPLE TO POWER. 
BATTERY OR AC LINE 
OPERATION 
[ADAPTER INCLUDED). 


For more details on the amazing 1 803 and the full line 
of new B&K-PRECISION frequency counters, see your local 
distributor or call 1 -31 2-885-9087. 


BNC INPUT CONNECTOR 
SIMPLIFIES HOOK-UPS 
-ELIMINATES NEED FOR 
ADAPTERS. 


SELECTABLE LOW-PASS 
FILTER FOR ACCURATE 
LOW-FREQUENCY 
MEASUREMENTS. 


6460 W, Cortland Street * Chicago, IL 60635* 312/889-9087 

International Sales, 6460 W. Cortland St., Chicago, IL 60635 
Canadian Sales, Atlas Electronics, Ontario 
South and Central American Sales, Empire Exporters, Pialnview, NY 11803 
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Diskette 

t/sorSiM 

When you’ve 
heard from 
all the 
animals in 
the diskette 
zoo, but you 
need fast 
delivery and 
high quality 
diskettes... 



Call Communications Electronics 


Diskette order desk 

800-USA-DISK 

In Canada 800-CA1-DISK 

Choose your brand 



Choose your price 

Product Description 


$0.94 each 

CE quail 

Siior Disk 100 pries 
Part # pir disk ($) 


$0.99 each 

CE qnil 

Wabash 100 pries 

Part # par disk ($) 


$1.44 each 

CE qilH 

BASF 100 pries 

Part # par disk ($) 


$1.44 each 

CE quait 
3M 100 pries 

Part # par disk ($) 


8” SSSD IBM Compatible 128B/S, 26 Sector 
8" SSSD Shugart Compatible, 32 Hard Sector 
8 " SSDD IBM Compatible (1 28 B/S, 26 Sectors) 
8” DSDD Soft Sector (Unformated) 

8" DSDD Soft Sector (256 B/S, 26 Sectors) 

8'' DSDD Soft Sector (51 2 B/S, 15 Sectors) 

8" DSDD Soft Sector (1024 B/S, 8 Sectors) 
5V4" SSSD Soft Sector w/Hub Ring 
5V4" SSSD Same as above but bulk product 
5V4" SSSD 10 Hard Sector w/Hub Ring 
5 1 /*" SSDD Soft Sector w/Hub Ring 
5V4" SSDD Same as above, but bulk product 
5V4" SSDD Soft Sector Flippy (use both sides) 
5V4" SSDD 10 Hard Sector w/Hub Ring 
5V4" DSDD Soft Sector w/Hub Ring 
5V4" DSDD Same as above, but bulk product 
5V4" DSDD 10 Hard Sector w/Hub Ring 
5V4" DSDD 16 Hard Sector w/Hub Ring 
5V4" DSDD Soft Sector w/Hub Ring (96 TPI) 
3V2" SSDD Soft Sector micro-floppy 


B431-P 1.14 

6437-P 0.94 


6481 -P 1.29 

6487-P 1.09 


6491 -P 1.54 

B497-P 1.34 


650 1-P 2.44 


F1 1 1-P 

1.59 

F31A-P 

1.79 

FI 31 -P 

1.89 

F14A-P 

2.09 

F144-P 

2.09 

F145-P 

2.09 

F147-P 

2.09 

611A-P 

1.19 

M11AB-P 

0.99 

941 A-P 

1.19 

913A-P 

1.34 

913AB-P 

1.14 

918A-P 

1.99 

843 A-P 

1.34 

914A-P 

1.59 

914AB-P 

1.39 

944 A-P 

1.59 

954 A-P 

1.59 

816A-P 

2.49 


54974-P 1.44 


54980-P 1.79 


54992-P 2.99 

54112-P 2.74 


8SSSD-P 1.94 

8SSDD-P 2.39 

8DSDD-P 2.89 

8DSDD-1024-P 2.89 

5SSDD-RH-P 1.64 

5SSDD-BL-P 1.44 

5DS0D-RH-P 2.19 

5D8DD-96RH-P 3.09 

3SSMD-P 3.74 


_ mm . . Lifetime warranty 

For more information 

about this brand call: 


6 year warranty 
Far nil lull m Wabash call 

800 - 323-9868 

ll lllluil 312-593-6363 


Lifetime warranty 
Far Mara lafa aa BASF call 

800 - 343-4600 

!■ MiuKkilitti 617-271-4000 


Lifetime warranty 
Far Mara lafa aa 3M call 

800 - 328-9438 

ll Mluasata 612-736-9524 
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CE...your best source for diskettes 

For you the diskette buyer, it’s a jungle out there. There are 
so many different brands to choose from, you need to go on 
a safari to find a good brand at a reasonable cost. 
Fortunately, CE has already hunted for the best diskettes 
and offers you an excellent choice at a CE price. To save 
you even more, CE also offers bulk product where 100 
diskettes are packed in the same box without envelopes or 
labels. Since we save packaging costs, these savings are 
passed on to you. Diskette envelopes are also available 
from CE. These super strong and tear resistant Tyvek® 
envelopes are only $1 5.00 per 1 00 pack. Use order # TE-5 
for a 1 00 pack of SVa" diskette envelopes. 

Quantity Discounts Available 

Our diskettes are packed 10 disks to a carton and 5 or 10 
cartons to a case. The economy bulk pack is packaged 100 
disks to a case without envelopes or labels. Please order only 
in increments of 100 units for quantity 100 pricing. With the 
exception of bulk pack, we are also willing to accommodate 
your smaller orders. Quantities less than 1 00 units are available 
in increments of 10 units at a 20% surcharge above our 100 
unit price. Quantity discounts are also available. Order 300 
or more disks at the same time and deduct 1%; 500 or more 
saves you 2%; 1 ,000 or more saves 3%; 2,000 or more saves 
4%; 5,000 or more saves 5%; 10,000 or more saves 6%; 

50.000 or more saves 7%, 100,000 or more saves 8%, 

500.000 or more saves 9% and 1 ,000,000 or more disks earns 
you a 10% discount off our super low quantity 100 price. 
Almost all our diskettes are immediately available from CE. 
Our efficient warehouse facilities are equipped to help us get 
you the quality product you need, when you need it. If you need 
further assistance to find the flexible diskette that’s right for 
you, call the appropriate manufacturers compatibility hotline 
telephone number listed at the bottom of this ad. Dealer 
inquiries invited. 


Buy your diskettes from CE with confidence 

To get the fastest delivery of your diskettes, phone your order directly to 
our orderdeskand charge it to your credit card. Written purchase orders 
are accepted from approved government agencies and most well rated 
firms at a 1 0% surcharge for net 1 0 billing. For maximum savings, your 
order should be prepaid. All sales are subject to availability, accept- 
ance and verification. All sales are final. All prices are in U.S. dollars. 
Prices, terms and specifications are subject to change without notice. 
Out of stock items will be be placed on backorder or substituted for 
equivalent product at no extra cost to you unless CE is instructed 
differently. A$5.00 additional handling fee will be charged for all orders 
with a merchandise total under $50.00. All shipments are F.O.B. CE 
warehouse in Ann Arbor, Michigan. COD terms are available, in U.S. 
UPS areas for $5.00 extra, and are payable with cash or certified check. 

For shipping charges add $8.00 per 100 diskettes and/or any 
fraction of 1 00 8-inch diskettes, or $6.00 per 1 00 diskettes and/or any 
fraction of 1 00 5V4-inch or 3V2-inch diskettes for U.P.S. ground shipping 
and handling in the continental U.S. UPS 2nd day air rates are three 
times continental U.S. rates. For Canada, Puerto Rico, Hawaii, Alaska, 
or APO/FPO delivery, shipping is three times the continental U.S. rate. 

Mail orders to: Communications Electronics, Box 1045, 
Ann Arbor, Michigan 48106 U.S. A. If you have a Visa or Master 
Card, you may call and place a credit card order. Order toll-free 
in the U.S. Dial 800-USA-DISK. In Canada, order toll-free by 
calling 800-CA1 -DISK. If you are outside the U.S. or in Michigan 
dial 31 3-973-8888. WUI telex anytime 67 1 -01 55. Ordertoday. 

Copyright © 1984 Communications Electronics Inc. Ad #080284 
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Computer Products Division 

Box 1045 □ Ann Arbor, Michigan 48106-1045 U.S. A. 
Call toll-free 800-USA-DISK or outside U.S.A. 313-973-8888 




Verbatim 
diskettes 
$1.59 each 


CE qaaet 

Verbatim 100 price 

Pert # per disk ($) 


28820- P 1.59 


2882 1 -P 2.54 



Memorex 
diskettes t m . 
$1.59 each 


Memersx 

Pert# 

CE qeeet 

100 price 
per disk ($) 

3062-P 

1.94 

3015-P 

1.94 

3090-P 

2.39 

3102-P 

2.89 


3104-P 

2.89 


3481 -P 1.59 


3491 -P 2.19 



Ultra 
diskettes 
$1.59 each 


Ultra 

Part# 

CE qeeet 

100 price 
par disk ($) 

81726-P 

1.94 


82701 -P 

2.89 


82708-P 

2.89 


51 401 -P 1.59 


52402-P 1.99 


52401 -P 2.19 



$1.59 each 

CE quit 
TDK 100 price 

Pert # per disk ($) 

F1-S-P 2.34 


F2D-S-P 2.89 


F2D-S1 024-P 2.89 


Ml D-S-P 1.59 


M2D-S-P 2.19 



Fuji 

diskettes t m . 
$1.59 each 


CE qaaaL 
Fe|i 100 price 

Pert # per disk ($) 

FD1 S-128N-P 1.94 


FD2D-P 2.89 


FD2D-1024-P 2.89 


MD1D-P 1.59 


MD2D-P 2.19 



Dysan 

diskettes &“« 
$1.94 each 


Dysae 

Part# 

CE qeeet 

100 price 
per disk ($) 

800501 -P 

2.49 

800605-P 

2.69 

800803-P 

3.14 


800839- P 

3.14 


801187-P 1.94 


802060-P 2.64 


28823- P 3.39 


Lifetime warranty 

For more info on Verbatim coll 

800 - 538-8589 

In California 408-245-4400 


3501 -P 2.99 

6100-P 3.74 

5 year warranty 
Far mra lift on Marnrax call 

800 - 448-1422 

Meaday- Friday OaaMpai ET 


52801 -P 2.99 


Lifetime warranty 
Far mra lafa aa Ultra call 

408 - 728-7777 


M2DX-S-P 2.99 

MF1D-P 2.99 

Lifetime warranty 
Far mra lafa an TDK call 

800 - 645-6571 

le New Yark 516-825-0100 


MD2D-96TPI-P 2.99 


Lifetime warranty 
Far mra lafa aa Fap call 

800 - 223-6535 

la New Yark 212-736-3335 


802067-P 3.99 


Lifetime warranty 
Far mra lafa aa Dytaa cal 

800 - 552-2211 

la Calif areia 408-970-6006 


Meadav- Friday 9 aei-4 pea PT 
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New Ideas 


Add-on scope multiplexer 


HAVING A DUAL-TRACE SCOPE IS A LUX- 

ury that many of us, unfortunately, 
must do without. However, with 
the simple circuit we'll describe, 
you can add dual-trace capability 
to your single-trace scope at a cost 
of less than $5. Unfortunately, the 
device has one major "drawback," 
it only monitors logic levels (TTL 
and CMOS); but at that price, who 
cares! 

How it works 

Figure 1 shows the multiplexing 
circuit that lets you view two traces 
simultaneously. The operation of 
the unit revolves around three 
IC's: a 4093 quad nand Schmitt- 
trigger, 4066 quad analog-switch, 


and a 7555 timer (that is used to 
gate IC2-b and IC2-c on or off.) 

The device can be powered from 
a supply ranging of from 4.5 to 15 
volts, and draws less than 2 mA. 
With a supply of 5 volts, the unit 
may be used to monitor TTL or 
CMOS logic-levels. At higher sup- 
ply voltages (15 volts), it may be 
used to check only CMOS logic 
signals. 

To make the operation of the 
unit a little easier to understand, 
we'll first look at the two input cir- 
cuits separately and then see how 
the switching action of the circuit 
is handled. 

When a high is fed to probei in, it 
is inverted by ICI-a and once again 


i*V 
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by ICI-b, so that the input to IC2-a 
is high. That high causes the 
"switch contacts" in IC2-a to close. 
With the "contacts" closed, a high- 
level output is presented to the 
input of IC2-b. 

Meanwhile, let's suppose that a 
high is fed to probe 2 in. That signal 
is then inverted by ICI-d and rou- 
ted to IC2-d, causing its "contacts" 
to open and the unit to output a 
logic-level high. The output of IC2- 
d is then fed to IC2-c. 

Unless a gating pulse is pre- 
sented to both IC2-c and IC2-d, 
continued on page 112 


NEW IDEAS 

This column is devoted to new ideas, cir- 
cuits, device applications, construction tech- 
niques, helpful hints, etc. 

All published entries, upon publication, will 
earn $25. In addition, for U.S. residents only, 
Panavise will donate their model 333 — The 
Rapid Assembly Circuit Board Holder, having 
a retail price of $39.95. It features an eight- 
position rotating adjustment, indexing at 45- 
degree increments, and six positive lock posi- 
tions in the vertical plane, giving you a full ten- 
inch height adjustment for comfortable work- 
ing. 

I, agree to the above terms, and grant 
Radio-Electronics Magazine the right to 
publish my idea and to subsequently re- 
publish my idea in collections or compilations 
of reprints of similar articles. I declare that the 
attached idea is my own original material and 
that its publication does not violate any other 
copyright. I also declare that this material has 
not been previously published. 


Title of Idea 


Signature 


Print Name 

Date 

Street 



City State Zip 

Mail your idea along with this coupon 

to: New Ideas Radio-Electronics, 


200 Park Ave. South, 
New York, NY 10003 


Now electronics technicians can get into VCR Servicing quickly and easily 

Learn professional VCR servicing 
at home or in your shop 
with exclusive videotaped 
demonstrations 

Covers Beta and VHS 
systems with actual 
instruction on 
videotape. 



Today, there are more than 10 million 
VCRs in use, with people standing in 
line to have them serviced. You can 
bring this profitable business into your 
shop with NRI professional training in 
VCR servicing. This top-level training 
supports the industry’s claim that 
the best technicians today are those 
who service VCRs. 

Integrated Three-Way 
Self-Teaching Program 

In one integrated program, NRI 
gives you a study guide, 9 instructional 
units, 2 hours of video training tapes 
accompanied by a 32-page workbook 
that pulls it all together. At home or in 
your shop, you’ll cover all the basic 
concepts of video recording, mechani- 
cal and electronic systems analyses, 
and the latest troubleshooting tech- 
niques. Your workbook and instruction- 
al units also contain an abundance of 
diagrams, data, and supplementary 
material that makes them valuable addi- 
tions to your servicing library. 

The “How-To” Videotape 

Your NRI Action Videocassette uses 
every modem communications tech- 
nique to make learning fast and easy. 
You’ll enjoy expert lectures and see 
animation and video graphics that make 
every point crystal-clear. You’ll follow 
the camera eye into the heart of the 
VCR as step-by-step servicing tech- 
niques are shown. Both electronic and 
mechanical troubleshooting are covered 
. . . including everything from com- 
plete replacement and adjustment of the 
recording heads to diagnosing micro- 
processor control faults. 

Plus Training On All The 
New Video Systems 

Although your course concentrates 
on VCRs covering Beta, VHS, and 3 A" 
U-Matic commercial VCRs, NRI also 
brings you up to speed in other key 
areas. You’ll get training in capacitance 
and optical video disc players, projec- 
tion TV, and video cameras. All are in- 
cluded to make you the complete video 
technician. There’s even an optional 
final examination for NRI’s VCR Pro- 
fessional Certificate. 


The Best Professional 
Training 

This exclusive self-study course has 
been developed by the professionals at 
NRI. NRI has trained more television 
technicians than any other electronics 
school! In fact, NRI has consistently 
led the way in developing troubleshoot- 
ing techniques for servicing virtually 
every piece of home entertainment 
equipment as it appears in the market- 
place. 

Satisfaction Guaranteed 
. . . 15-Day No-Risk 
Examination 

Send today for the new NRI Self- 
Study Course in VCR Servicing for 


Y l-H V * Get me started in profitable 
1 JLjO • VCR servicing. Rush me my 
NRI self-study course in VCR Servicing for 
Professionals. I understand I may return it for 
a full refund within 15 days if not completely 
satisfied. 

PLEASE SPECIFY TAPE FORMAT DESIRED □ VHS 


Professionals. Examine it for 15 full 
days, look over the lessons, sample the 
videotape. If you’re not fully satisfied 
that this is the kind of training you and 
your people need to get into the profit- 
able VCR servicing business, return it 
for a prompt and full refund, including 
postage. Act now, and start adding new 
business to your business. 

Special Introductory Offer 

This complete VCR training course 
with two hour videotape is being 
offered for a limited time only, on 
orders received from this ad, at our low 
introductory price of $179.95. Save 
$20 by acting now! 


NRI Training For Professionals 

McGraw-Hill Continuing 
Education Center 
3939 Wisconsin Avenue 
Washington, DC 20016 

□ BETA 


Name (please print) 

Company 

Street 

City/State/Zip 

Enclosed is my □ check □ money order for $179.95 (D.C. residents add 6% tax) Make check payable to NRI 

Charge to □ VISA □ MasterCard 

Interbank Number 

Card Number Expiration Date 

Signature : 

| (required for credit card sales) 2600- 1 04 


NRI Training For Professionals 

McGraw-Hill Continuing Education Center 
3939 Wisconsin Avenue Washington, DC 20016 



33 


OCTOBER 1984 


RADIO-ELECTRONICS 


Equipment Reports 


Hameg Model HM605 


Oscilloscope 


A 60-MHz oscilloscope 
with a built-in 

I”" | 

component tester , 


CIRCLE 101 ON FREE INFORMATION CARD 



IF YOU ARE IN THE MARKET FOR AN 

outstanding oscilloscope for pro- 
fessional or scientific applications, 
we recently had the opportunity to 
examine a unit that we feel merits 
your consideration. It is the model 
HM605 from Hameg (88-90 Harbor 
Rd., Port Washington, NY 11050). 
Its features and performance 
make it ideal for a wide range of 
demanding applications. 

The HM605 

The oscilloscope is a dual-trace 
type with a bandwidth of DC to 60 
MHz. It features a rectangular CRT 
continued on page 40 



Another A.W. Sperry Instruments first! < 
combines the precision of 4 x h digit readings with < 
wanted features you've been looking for. We've even j 
built-in frequency counter (up to 200KHz)! With 9 functic 
33 ranges, the A WS DM-7010's expanded capability can't \ w 

And that's not all! Included among the special functions built 
into the DN-7010's small, self-contained housing are: conductane 
diode test and an instant audible continuity check. The DM-7010 
has a basic DC Volt accuracy of 0.05% and loads of built-in 
safety features. 

You'd expect to pay $300 or more for an instrument boasting this 
kind of performance, yet the iiWS DM -7010 can be yours for a low 
$170! Now there's no need to pay more for the accuracy and qual- 
ity you need in a DMM. 

For more information, call your distributor or A. W. Sperry Instru- 
ments, Inc., P.O. Box 9300, Smithtown, N.Y. 11787. 800-645-5398 
Toll-Free (N.Y., Hawaii, Alaska call collect 516-231-7050). 


AWS Dl-7010 
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Where's Your ELECTRONICS Career Headed? 


The Move You Make Today Can Shape Your Future 


Yes it’s your move. Whether on a chess board 
or in your career, you should plan each move 
carefully. In electronics, you can move ahead 
faster and further with a 

B. S. DEGREE 

Put professional knowledge and a COLLEGE 
DEGREE in your electronics career. Earn your 
degree through independent study at home, 
with Grantham College of Engineering. No 
commuting to class. Study at your own pace, 
while continuing your present job. 

The accredited Grantham non-traditional 
degree program is intended for mature, fully 
employed workers who want to upgrade their 
careers . . . and who can successfully study 
electronics and supporting subjects through 

INDEPENDENT STUDY, AT HOME 


Free Details Available from: 

Grantham College of Engineering 
2500 South La Cienega Blvd. 

P. O. Box 35499 
Los Angeles, CA 90035 


Independent Home Study Can Prepare You 

Study materials, carefully written by the Gran- 
tham staff for independent study at home, are 
supplied by the College, and your technical 
questions related to those materials and the 
lesson tests are promptly answered by the Gran- 
tham teaching staff. 

Recognition and Quality Assurance 

Grantham College of Engineering is accredited 
by the Accrediting Commission of the National 
Home Study Council. 


We are located at 2500 S. LaCienega Blvd., 
Los Angeles, California, but for faster response 
please use our mailing address: P. O. Box 35499, 
Los Angeles, CA 90035. 

1 

Grantham College of Engineering 10-84 

P. O. Box 35499, Los Angeles, CA 90035 

Please mail me your free catalog which explains your 
B.S. Degree independent-study program. 

N ame Age 

Address 



.State Zip I 

I 
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In Computer Electronics... 



NTS inTRDniC” HOME 
TRAINING GIVES YOU 


THE EDGE 

The competition for 
High-Technology 
careers is strong, 
and the rewards 
are great. Give 
yourself the edge 
you need by training 
with NTS. 


NTS inTRDniC home training provides 
you with a special kind of “Hands-On” 
experience that prepares you better, 
develops your skills faster. You advance 
as quickly as you wish, working with 
actual circuits, diagrams, schematics, 
and state-of-the-art hardware. There are 
a dozen different NTS programs in 
electronics to help you develop and 
reach your potential. They range from 
basics to advanced areas in several 
fields. And the ALL-NEW NTS course 
catalog spells it all out. It’s free, and 
does not obligate you in any way. Send 
for it today. 

A GROWTH INDUSTRY 

High-Technology is a growth industry. The 
evidence is clear, and most observers predict a 
steady expansion due to a relatively strong flow 
of investment capital into computers, electronics 
and precision instruments. Sales of computers 
alone will reach an estimated ten million units 
this year. This means challenges and new 


employment opportunities, especially in 
servicing and maintenance. Computer servicing 
skills can best be learned by working directly on 
field-type equipment. NTS electronic hardware is 
selected and developed especially for the 
training program with which it is associated. You 
learn by doing, by assembling, by performing 
tests and experiments, covering principles of 
computer electronics, microprocessor trouble- 
shooting, and circuitry. 


MICROCOMPUTERS 

NTS offers three programs in computer 
electronics. You will receive training covering 
solid-state devices, digital logic circuitry, and the 
fundamentals of the computer itself. Instruction 
includes micro-control technology and detailed 
operation of microcomputers. These courses will 
prepare you for entry-level in many facets of the 
computer industry such as field service and 
customer engineering as well as programming. 

In addition to written texts your course includes 
the NTS/HEATH disc-drive computer which you 
assemble as part of the training process. The 
assembly and use of the computer will serve to 
reinforce practical application of principles. 
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MICROPROCESSOR TECHNOLOGY 

The field of industrial and microprocessor 
technology encompasses the application of 
electronic microprocessor control principles. 
Your course takes you from fundamentals of 
digital electronics and associated circuitry 
through the application of the microprocessor as 
a control device. You will learn how to move and 
manipulate instructions and information. The 
microprocessor trainer included in your course is 
a microcomputer system designed as a practical 
tool for learning the use of software and 
hardware techniques utilized in the linking of 
microprocessors to various systems. 

DIGITAL ELECTRONICS 

The NTS Compu-Trainer is a fascinating solid- 
state device which you will build in order to 
perform over ninety logic circuit experiments. 
These experiments serve to emphasize an area of 
electronics which is essential to the under- 
standing of state-of-the-art control equipment; 
they are also extremely important to those 
wanting to pursue a career in computer 
servicing. Separate courses involving the 
Compu-Trainer are also available in 
Microcomputer Servicing and Digital/Analog 
Electronics. 

ROBOTICS & VIDEO TECHNOLOGY 

Other NTS courses cover a wide range of 
specialization. In Robotics, the NTS/Heath Hero I 
is included to train you in robotic applications in 


NO OBLIGATION 

NATIONAL 
TECHNICAL 
SCHOOLS 

TECHNICAL TRADE TRAINING SINCE 1 905 
Resident and Home-Study Schools 

4000 So. Figueroa St., Los Angeles, CA 90037 


Use the mail-in card or fill out and mail the coupon. Indicate the field of your choice. 
(One, only please.) FREE full color catalog will be sent to you by return mail. 


NATIONAL TECHNICAL SCHOOLS Dept 20 * 104 
4000 South Figueroa Street, Los Angeles, CA 90037 
Please send FREE color catalog on course checked below: 

□ Robotics □ Computer Electronics 

□ Digital Electronics □ Video Technology 

□ Auto Mechanics □ Home Appliances 

□ Air Conditioning/Solar Heating 


_ Phone ( 


□ Check if interested ONLY in classroom training in Los Angeles 

□ Check if interested in G.l. Bill Information. 


manufacturing processes. In Video technology, a 
new course features the advanced NTS/Heath Z 
Chassis “Smart Set” color TV with computer 
space command remote control and space 
phone. This is an excellent program for those 
interested in a career in video servicing with 
microcomputer basics. 


EARN CEU CREDITS 


America’s industrial giants are turning more and 
more frequently to home study as an effective way 
to upgrade employee skills. You benefit from the 
experience NTS has gained in its 79 years as a 
leader in technical training. The skills and 
experience gained in the building of kits and test 
equipment provide you with training that cannot 
be duplicated. And, 
depending on the 
program you select, 
you can earn up to 
30 CEU credits for 
successful 
completion. 

Complete details 
included in the 
catalog. 
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EQUIPMENT REPORTS 

continued from page 34 

with a 14-kilovolt acceleration po- 
tential for sharp, bright displays. 
The graticule is 8 x 10 divisions, 
with each division measuring 9.7 
millimeters. For those who need 
to take photographs of the dis- 
played patterns, the graticule can 
be illuminated. Two levels of il- 
lumination are provided (in addi- 
tion, of course, to no illumina- 


tion), with the level chosen 
depending on the film and camera 
used. 

The unit boasts a variety of oper- 
ating modes. Those are channel 1, 
channel 2, channels 1 and 2 alter- 
nated or chopped (the chopping 
frequency is approximately 1 
MHz), sum or difference (chan- 
nel-2 ± channel-1), and X-Y mode. 

Turning to the vertical (Y) ampli- 
fier, as previously mentioned, it 
boasts a DC to 60-MHz bandwidth 
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Here’s one phone book 

worth buying 

and reading. 


Trademark of Texas Instruments Incorporated 


Understanding Telephone Electronics . 
State'of-the'art technology is revolu- 
, tionizing telephone communications. 
Enhancing capabilities. Lowering costs. 
Expanding functions. 

Learn why digital systems are replac- 
ing analog. Why cordless phones 
are practical. How cellular mobile 
phones work. 

Fully illustrated, Understanding 
Telephone Electronics is written in 
concise, nontechnical language, 
ideal for self-paced learning. 

To order Telephone Electronics, 
or any other book in the 
Understanding Series™ use 
the coupon below. 

¥ 1LAA& 

INSTRUMENTS 

Creating useful products 
and services for you. 


Quantity Price Mail to: 


Please send me: 

Understanding Series Titles: 

□ Understanding Telephone Electronics — 

(LCB7141) @ $ 6.95 

□ Understanding Solid-State Electronics— 3rd 

edition (LCB3361) @ $ 6.95 

□ Understanding Digital Electronics — (LCB331 1 ) @ $ 6.95 

□ Understanding Microprocessors— (LCB4023) @ $ 6.95 

□ Understanding Calculator Math— (LCB3321) @ $ 6.95 

□ Understanding Communications Systems— 

(LCB4521 ) @ $ 6.95 

□ Understanding Computer Science— (LCB5471) @ $ 6.95 

□ Understanding Optronics— (LCB5472) @ $ 6.95 

□ Understanding Automotive Electronics — 

(LCB5771) @ $6.95 

□ Understanding Electronic Security 

Systems— (LCB7201) @ $ 6.95 

□ Understanding Electronic Control of Energy 

Systems— (LCB6642) @ $ 6.95 

□ Understanding Electronic Control of 

Automation Systems— (LCB6641) @ $ 6.95 

□ Understanding Data Communications — 

(LCB7981) @ $ 6.95 

Self Study Courses: 

□ AC Audio (LCB6651 )/AC Text (LCW81 68) @ $24 95 

□ DC Audio (LCB5922)/DC Text (LCW8161) @ $24 95 


Texas Instruments 
P.O. Box 3640, M/S 54 
Dallas, Texas 75285 


Add $1.25 per book for postage and handling. Prices 
subject to change without notice. 

Enclose check or money order with sales tax (except 
AK, DE, NH, OR). Foreign orders must be in U.S. 
dollars and include shipping charges. No phone orders, 
please. 


Name _ 


Address . 

City 

State 


27-2116 ©1984 TI 
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(-3dB). The risetime is 5.8 
nanoseconds (ns), with a max- 
imum overshoot of 1%. The 
amount of vertical deflection is set 
in 12 calibrated steps from 5 mV/ 
cm to 20 V/cm . The steps are set up 
in the customary 1-2-5 sequence 
and accuracy is claimed to be 
±3%. An uncalibrated 2.5:1 varia- 
ble control allows signals up to 50 
volts to be displayed. In addition, a 
calibrated 5:1 magnifier is 
provided. The sensitivity of the 
magnifier is ImV/cm, allowing ex- 
tremely low-level signals to be dis- 
played. The bandwidth of the 
scope when the 5:1 magnifier is 
used is DC to 20 MHz (-3dB). Fi- 
nally, two LED's are used to indi- 
cate vertical overscanning, and a 
built-in delay-line feature allows 
viewing of the trigger leading 
edge. 



The timebase is set in 23 cali- 
brated steps from 50 ns/cm to 1 
second/cm. Once again, the steps 
are laid out in the familiar 1-2-5 
sequence. Accuracy is ±3%. An 
uncalibrated 2.5:1 variable control 
allows the timebase to be ex- 
panded to 2.5 seconds/cm. A 10 x 
magnifier allows timebases of as 
little as 5 ns/cm to be used. Ac- 
curacy with the 10 x magnifier is 
±5%. 

The triggering system can ac- 
commodate trigger signals up to at 
least 80 MHz with thresholds of 5 
mm internal and 50 mV external. A 
variety of triggering modes are 
available. Among those are peak, 
where the sweep is triggered auto- 
matically from the peak voltage of 
the test signal; external; line, 
where the trigger signal is derived 
from the AC line, and single- 
sweep. A variable hold-off control 
to adjust the time between sweeps 
is also provided. Triggering can be 
selected on any point on the 



*470 


Now Leader gives you these 
and so much more. Check it out 

$995/$1050 
CALIBRATED DUAL 
TIME BASE 
500 jxV SENSITIVITY 
7 kV PDA 6" CRT 
INTERNAL GRATICULE 
DELAYED SWEEP 
TRIGGERED FUNCTION 
VARIABLE SWEEP 
HOLDOFF 

ALTERNATE CHANNEL 
TRIGGERING 
AUTO FOCUS 
CHANNEL 1 OUTPUT 

$895 

7 kV PDA 6" CRT 
INTERNAL GRATICULE 
500 jxV SENSITIVITY 
VARIABLE SWEEP 
HOLDOFF 

ALTERNATE CHANNEL 
TRIGGERING 
AUTO FOCUS 
CHANNEL 1 OUTPUT 




We ve designed brand new 
low and medium bandwidth 
oscilloscopes and built in 
many features you may never 
have seen in similar units. 
Surprising? Not any more. It’s 
exactly the kind of innovative 
technology and superb quality 
you expect from Leader. 


JL ■ ■ :A 


W 


rrJHlLm 


W- I 


$695 

500 fxV SENSITIVITY 

INTERNAL GRATICULE 
ALTERNATE CHANNEL 
TRIGGERING 
VARIABLE SWEEP 
HOLDOFF 
AUTO FOCUS 
CHANNEL 1 OUTPUT 

$470/$595 
1 mV SENSITIVITY 
0.5 ftS SWEEP SPEED 
X-Y MODE CAPABILITY 


Our two-year warranty 
(even on the CRT) is backed 
by factory service depots on 
both coasts. Evaluation units 
are available to qualified 
customers. 

. . Call toll-free 

(800)645-5104 

In New York State 

■ ( 516 ) 231-6900 


Contact us for: information 
on 15 to 100 MHz and digital 
storage oscilloscopes; an 
evaluation unit; your nearest 
“Select” Leader distributor’s 
name; and a full-line catalog. 

For professionals 




rpr< 
who 
know 

the 

difference 


LEADER 

Instruments Corporation 




380 Oser Avenue 
Hauppauge, New York 11788 
Regional Offices: 
Chicago, Dallas, Atlanta, 
Los Angeles, Boston 
In Canada call Omnitronix Ltd. 
(514) 337-9500 
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positive or negative edge of the 
test signal. 

The HM605 also featu res a rather 
handy sweep-delay facility. That fa- 
cility allows the sweep to be start- 
ed at selected delayed times after 
the trigger signal has been ap- 
plied. That delay can be set from 1 
(xs to a maximum of 1 second. The 
usefulness of the feature is that it 
allows horizontal (X) expansion of 
at least 1000 times. 

A rather interesting feature is 
the unit's built-in electronic com- 


ponent tester. That tester displays 
a test pattern that will instantly tell 
the user if the component is in 
working condition. Among the 
components that can be tested are 
resistors, capacitors, inductors, 
diodes, and transistors. In addi- 
tion, a limited number of tests can 
be made on IC's. When working 
with resistors, capacitors, and in- 
ductors, the approximate value of 
the component can also be found 
from the pattern. With experi- 
ence, precise values can be found. 


VIEW 8 TRACES ON YOUR SINGLE 
OR DUAL TRACE SCOPE WITH THIS 
LOW COST DEVICE!! 



NOT 

A 

KIT 


Now you no longer have to spend 
thousands on an expensive multi- 
trace oscilloscope - our single trace 
Hitachi scope combined with this 
module will allow you to view up to 8 
simultaneously occuring analog or 
digital (or both) signals in their real 
time and amplitude relationship. The 
MPX 101 may be used on any oscil- 
loscope, whether single, dual or mul- 
tiple traces. Its low cost makes it a 
particular favorite for designers, test- 
ers, hobbyists and repairmen who 
want to compare and analyze dis- 
played signals in a timing diagram 
format. The controls on the front 
panel of the metal case allow you to 
vary amplitude and spacing of the 
displayed signals. 

MODEL MPX101 
ASSEMBLED & TESTED! 


FULL 1 


YEAR 


REPLACE 


MENT 


WARRANTY 


- Made In The United States - 


SPECIFICATIONS 

Inputs: 8 signals plus ground via 9 
input leads terminated with alliga- 
tor clips 

Bandwidth: ± IdB to 5 MHz 

Impedance: 10.9 K 

Input Voltage: ± 5V peak (diode 
clamped to ± 5 Volt supplies) 

Output: Staircase waveform summed 
with input signals, 0-800 mV 
full scale 

Step Amplitude: Variable 0 to 150 
mV/ step 

Signal Voltage: Variable 0 to 


150 mV/step @ 5V Input 
Multiplex Rate: Switch selectable, 40 
KHz or 4 KHz 
Impedance: 50 Ohms 
Power: 105-135 VAC @ 1 V a 
Dimensions: 6.25" x 3.25" x 
4.75" (WxHxD) 

Operating Temperature: 0-40°C 
Weight: 1 lb. 10.5 oz. 

Warranty: one year full replacement 
warranty from date of purchase 
Lighted on/off power switch 
Wood grain finished metal case 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 



E.W. ENGINEERING, INC. 


VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 

6 Herman Drive, E. Granby, CT 06026 □ 203/651 -0285 
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Precise values can also be found 
by comparison with a component 
of known value. All components 
can be tested either in or out of 
circuit. The unit uses a test voltage 
of 8.5-volts rms. 

For probe compensation (two 
ix/lOx probes are included with 
the unit) and general system 
checks, the unit includes a built-in 
squarewave generator. That gener- 
ator has a switchablel-kHz/1-MHz, 
selectable .2- and 2-volt (peak-to- 
peak) output. 

As you would expect, HM605 is a 
ruggedly built scope. It is housed 
in a beige steel cabinet and is de- 
signed and tested to meet interna- 
tional safety standards (IEC 348). 

It is intended to be used as a 
bench-top unit; as such, no provi- 
sion for battery power has been 
made. It can run off any one of 
four selectable voltage sources. 
Those are 110,125, 220, or 240 volts, 
all at 50-60 Hz. A carry handle, 
which doubles as a tilt stand, is 
provided. 

Of course, an excellent scope 
deserves an excellent manual and 
the one provided with the HM605 
is just that. It is well written and 
well illustrated. About the only 
omissions are the theory of opera- 
tion and a detailed parts list, but 
there is a block diagram of the unit 
and all parts, including their in- 
dustry-standard designations, are 
clearly identified on the schematic 
diagrams. 

The HM605 is a well-thought- 
out, easy-to-use unit with an im- 
pressive array of features and spec- 
ifications. It carries a suggested list 
price of $965. R-E 



“I’d like to turn it off, father, but he’s 
telling me to stay tuned, and he’s bigger 
than you!” 





Learn Computing! 

Take a Course from Micro-Professor! 


You’ve seen it all. Fancy software, 
powerful hardware, and ironclad 
guarantees. 

A Total Learning Tool 

But you haven’t seen a computer 
that offered you a comprehensive 
introduction to both hardware and 
software. One that gives you hands- 
on training in troubleshooting, 
burning chips, and developing 
applications while giving you a solid 
grounding in programming. 

Versatility and 
Convenience 

Multitech proudly presents the unique 
Micro-Professor MPF-IP — the most 
versatile Z-80*-based educational 
computer for its price on the market 
today. 


For only $199.95, you get a state-of- 
the-art CPU, display, and full ASCII 
keyboard — in a casing that easily fits 
on your bookshelf. And to make sure 
you use your Micro-Professor to 
its fullest, each unit comes with 
impressive documentation, leading 
you step by step through the world 
of microprocessors. 



A Wealth of Options 

But that’s only the beginning. Now 
you can buy miniature options that 
fit snugly to your unit: a printer, an 
EPROM programming board, and a 
speech synthesizer, to name a few. 

Add to that standard assembly 
language programming, plus op- 
tional BASIC and FORTH chips, 
and you’ve got a total learning tool. 

Learning Can Be Fun 

And with the Micro-Professor, 
learning can be an adventure. Design 
an electronic clock. Or a burglar 
alarm. Or anything else that suits your 
fancy. 

So don’t just program. Discover what 
a computer really can do for you! 

*Z-80 is a trademark of Zilog Inc. 


U S. DISTRIBUTOR LIST 


LEARNING LABS, INC. 

P.O. Box 122 
Calhoun, GA 30701 
(404) 629-1521 


L A B. CORPORATION 

4416 River Road 
Afton, MN 55001 
(612) 4361169 


TECHNICAL LABORATORY SYSTEMS, INC. 

P.O. Box 218609 
Houston, TX 77218 
(713) 463-7652 


ETRONIX 

14803 40 St. N.E. 
Redmond, WA 98052 
(206) 881-0857 


Multitech 


MULTITECH ELECTRONICS INC. 

195 West El Camino Real Sunnyvale. CA 
94087 U.S.A. 

TLX: 176004 MAC SUVL FAX: (408) 749-8032 
Tel: (408) 773-8400 

OTHER U.S. STATES (800) 538-1542 
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Microsoft Premium 
Softcard lie 


Adds CP/M , 64K of 
additional memory, and 
an 80-column display to 
your Apple lie 
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Watch our 
competition 

cam 


The 15th edition: CEI’s 1984 fall catalog 

CALL TOLL FREE 

FOR YOUR FREE CATALOG! 


1 - 800 - 543-3568 

NATIONAL WATS 


1 - 800 - 762-3412 

OHIO WATS 


IN DAYTON: (513) 252-5662 


C6I 


TELEX NO. 
288-229 


Consolidated Electronics Inc. 

705 WATERVLIET AVE, DAYTON OHIO. 45420 
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THE APPLE LINE OF COMPUTERS IS 

among the oldest and most popu- 
lar on the market. One of its 
strongest selling points is the wide 
variety of software available for it. 
In fact, it is believed that there are 
more programs available for the 
Apple ll/lle than for any other ma- 
chine. 

One group of programs it can 
not run, however, are those writ- 
ten to be run under the CP/M op- 
erating system. Use of that 
operating system requires that 
your computer use a Z80/8080 mi- 
croprocessor; the Apple ll/lle uses 
the 6502. The disadvantage of not 
being able to run CP/M programs 
is rather large, as among those are 
some of the best written and most 
useful pieces of business software. 

But Apple owners are not out of 
luck. For years now there have 
been a variety of add-ons — cards 
that plug into one of the expansion 
slots inside the computer — de- 
signed to give the computer the 
capability of running CP/M. What 
those cards do is add a second mi- 
croprocessor — a Z80 — to the ma- 
chine. When the card is activated, 
it is as if the Apple ll/lle were trans- 
formed into a Z80-based comput- 
er. 

One of the first, and most popu- 
lar of those cards, called the 
SoftCard, was developed by a 
Washington state firm called Mi- 
crosoft (10700 Northup Way, Belle- 
vue, WA 98004). Now, Microsoft 
has released the successor to that 
product. It is called the Premium 
SoftCard lie, and is intended for 
use with Apple's lie computer. 

But that card does more than 
just add CP/M capability to that 
Apple machine — it also adds 64K 
of additional RAM, and upgrades 
the computer's 40-column display 
to an 80-column one. Both of 
those capabilities are important. 
Extra memory is always useful, es- 
pecially if you are working with 
large databases or spreadsheets. 
Note, however, that the additional 
64K can only be accessed by the 
computer when it is in its "6502 
mode." 

As for the larger display, 80 col- 
umns are absolutely essential if 
you intend to do any serious word 
processing, and come in handy for 
just about any other application 
you can name. 
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Installation 

Before we go any farther, we 
want to make it perfectly clear that 
this card will only work with the 
lie , not with the earlier II or 11 + , or 
many of the "clones" that are 
based on the earlier design. One 
reason for that is that it installs in a 
special "auxilary connector" 
that's been added in the newer Ap- 
ple machine. 

If you own an Apple computer, 
and have ever installed a printer or 
modem interface, a disk control- 
ler, or any of the many other types 
of add-on cards available, you will 
have no problems installing the 
Premium Softcard lie. The only re- 
quirements to do the job is a mini- 
mal amount of manual dexterity 
and some care. Since the IC's on 
the circuit board are, of course, 
sensitive to high voltages, any per- 
sonal static electricity should be 
discharged before the unit is han- 
dled. The board also should be 
handled only by the edges of the 
board to prevent body oils from 
contaminating the etched traces 
or the edge connector. Finally, 
needless to say, the computer 
must be off before any work is 
done. 

To install the board, the top 
cover of the computer must be re- 
moved to gain access to the ac- 
cessory slots. That's done by 
simply pulling up gently on two 
tabs at the rear of the top cover 
until that cover comes off. Set the 
cover aside, locate the auxiliary 
connector-slot, and align the 
board's bottom edge-connector 
with it making sure that the com- 
ponent side faces the right side of 
the chassis (when looking into the 
computer from the rear). Press the 
board into the connector using a 
steady, but firm, pressure until the 
board seats. Re-install the top 
cover and the job is done. 


Software and manuals 

The package also includes the 
CP/M operating system, Microsoft 
Basic, and a wide variety of CP/M 
utility programs. Those utility pro- 
grams, needed for disk format- 
ting, file transfers, and other tasks, 
include just about all of those that 
you would expect, including PIP, 
STAT, COPY, and DDT. 

Those of you who are familiar 
with computer documentation 
know that more often than not it is 


just plain awful. Fortunately, the 
manuals supplied here are excel- 
lent. Included are a system in- 
stallation and operation manual, a 
copy of The Osborne CP/M User's 
Guide , and a Microsoft BASIC ref- 
erence manual. The installation 
and operation manual is a well- 
done affair that tells you every- 
thing you need to know to install 
and use the Premium Softcard lie. 
It also gives a brief rundown of the 
continued on page 110 



= Polaroid 

flStr ASSOCIATED 
Wll RESEARCH. INC 


■ DATA PRECISION 


HRMEB 


POWER DESIGNS 


WESTON 

SOLTEC 

CORPORATION 


Designed for maximum convenience and ease of use. 


Special features found only on certain models include: 

• full line of accessories 

• tilt bale 

• autoranging 

• ‘‘touch hold” 

• easy access battery hatch 

• anti skid pads 

Prices range from $59.95 to $89.95 

All models except for the DM73, are made with a rotary 
dial which makes selection simple with a bright clear display. 

Benkmsn Imlsjstrss! ™ 


The Professional Test Equipment Source 

The Instrument Mart 

295 Community Drive. Great Neck. New York 1 1021 
( 516 ) 487-7430 outside n.y ( 800 ) 645-6535 



Sales, Service, Rental/ Leasing Programs 
. . . and Pre-Owned Test Equipment also Available 
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RADIO-ELECTRONICS 


G.T.E. 
ELECTRONIC 
SUPPLY 


"CAN’T FIND THAT PART?? CALL 
US— OUR STOCK EXCEEDS ALL” 


SAME DAY SERVICE 


WE GUARANTEE WHEN WE HAVE IT IN 
STOCK, IT WILL GO OUT THE SAME DAY 
YOU CALL (BEFORE 3 O’CLOCK NY TIME). 
IF IT DOESN’T WE TAKE 10% OFF 


GE 

SAMPO 

HITACHI 

SAMSUNG 

MAGNAVOX 

SANYO 

MGA 

SHARP 

PANASONIC 

SONY 

PHILCO 

SYLVANIA 

QUASAR 

ZENITH 

RCA 

CHANNEL MASTER 


EXACT ORIGINAL PARTS 
IN STOCK 


• LOWEST PRICES ON 
RECEIVING TUBES 

• COMPLETE MODULE 
HEADQUARTERS 

• LARGE SAMS STOCK 
PHOTOFACT • VCR • CB 

• CABLE CONVERTERS 

• NO DESCRAMBLERS 


SAMPO & SAMSUNG TV’S — 
RADIOS — FANS — 
REFRIGERATORS — MICROWAVES 


VCR PARTS 


FLYBACKS 

YOKES 

CATV 

MATV 


TRANSISTORS 

IC’S 

PHONES 

WATER DISTILLERS 


CALL TO BE PUT ON MAILING LIST 
FOR IN-HOUSE SPECIALS 

ONE STOP SHOP 


G.T.E. ELECTRONIC SUPPLY 
2700 MIDDLE COUNTRY ROAD 
CENTEREACH, N.Y. 11720 
516-585-8111 

NEW 14,000 SQ. FT. 
WAREHOUSE/SHOWROOM 
(DUE JAN 85) 

G.T.E. ELECTRONIC SUPPLY 
2700 MIDDLE COUNTRY ROAD 
CENTEREACH, N.Y. 11720 

(OUT OF STATE) (N.Y. ONLY) 

800-874-1765 800-874-1764 

LOCAL (516) 585-8111 
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TECHNICIANS TOOL KIT, the 

model JTK-86 , is a full-service kit in 
a compact zipper case. Its selec- 
tion of tools includes some rarely 
found in azipper case: a complete 
13-piece 14-inch drive socket set 
with ratchet, spinner handle and 
extensions; a vise-grip locking 
plier; a 9-blade fold-up hex-key 
set, and an 11-blade feeler gauge. 


The model JTK-86 is available in a 
vinyl, leather, or Cordura nylon 
case with three outside pockets 
for meters, test leads, or service 
manuals. Two pockets measure 51/2 
x 9 x 214, and the third measures 
IOI/2 x 9 x 214. 

The model JTK-86 is priced at 
$249.00. — Jensen Tools, Inc., 7815 S. 

46th Street, Phoenix, AZ 85040. 

* 


PRINTER, model LQ/2 is designed 
for use with a number of personal 
computers; it will fit into comput- 
er rooms or areas easily because of 
its small size. 

This 12 character-per-second 
(CPS) letter-quality printer has 
standard friction feed, bi-direc- 
tional continuous printing, 8I/2" 
wide carriages, is smaller and 
lighter and comes complete with 
built-in interface for all Com- 
modore personal computers. The 
model LQ/2 has a drumhead de- 
sign and compatible input for 
IBM-PC, PCjr., TRS-80, and other 
personal computers with parallel 
Centronics-type printer output. 
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Optional featuure: can run on bat- 
tery pack. It is priced at $349.95. — 
Cardco, Inc., 300 S. Topeka, 
Wichita, KS 67202. R-E 
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experience is reinforced through 
interaction with vividly illustrated 
text, audio cassettes, and actual 
electronic experiments. Indexed 
binders preserve backup material, 
notes, and tapes for convenient 
referral. 


Perform 
Experiments 
in Contemporary Electronics 

Throughout your series, lab- 
oratory experiments reinforce every 
significant point. This 
essential experience 
. . .dynamic, hands-on 
demonstrations of 
theory in practice. . . 
will help you master 
principles that apply all 
the way up to tomorrow’s 
latest VLSI (Very Large 
Scale Integrated) circuitry. " 

In your very first module, you’ll 
use integrated circuits to build a digital 
oscillator, verifying its operation with 
a light emitting diode (LED). You’ll 
learn to identify passive and active 
components, understand concepts 
common to all electronic circuits. 


wants 

an update in con- 
temporary circuits. . .a 
manager or supervisor in an electronics 
plant. . .a doctor, an engineer, a chemist 
who finds electronics playing an 
increasingly important role in your 
work. It’s even for electronics engineers 
or technicians who feel their training 
needs freshening up. It’s the quickest, 
most convenient, 
probably least 
expensive way to 
do it. And the 
only one that gives 
you hands-on 
experience. 

15-Day No-Risk Trial 

To order your first module with- 
out risk, send the postage-paid card 
today. Examine it for 15 days under 
the terms of the order form and see 
how the Contemporary Electronics 
Series gets you into today’s electronics. 
If card has been used, write us for 
ordering information. 


For Anyone Interested in Electronics 

The Contemporary Electronics 
Series is designed for anyone from 
lobbyist to professional. It’s for you 
f you’re looking for new fields of 
nterest. . .if you’re a teacher who 


McGraw-Hill 

Continuing Education Center 

3939 Wisconsin Ave. 
Washington, D.C. 20016 


The fast, easy and low cost way to 
meet the challenges of today’s 
electronic innovations. A unique 
learning series that’s as innovative as 
the circuitry it explains, as 
fascinating as the experiments you 
build and explore. 


From digital logic to the latest 
32-bit microprocessor, the McGraw- 
Hill Contemporary Electronics Series 
puts you into the electronic picture 
one easy step at a time. Twelve 
unique Concept Modules, sent to you 
one every 4-6 weeks, give you a 
handle on subjects like optoelectron- 
ics, transistors, integrated circuits, 
logic circuits, and more. 

Each Concept Module goes 
right to the heart of the matter. 

You waste no time on extraneous 
material or outdated history. It’s a 
fast, efficient, and lively learning 
experience. . .a non-traditional 
approach to the most modern of 
subject matter. 


Unique Interactive Instruction 

With each module, you receive 
a McGraw-Hill Action Audio 
Cassette. Each tape is a dynamic 
discu&ion that drives home the key 
facts about the subject. Your learning 


With your first 
module, you 
get this 
solderless 
breadboarding 
system. You’ll 
use it through- 
out the series to 
build elec- 
tronic circuits 
and bring 
concepts 
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. . pacesetter in amateur radio 


: '■ : 

, .v . 


R-11 portable receiver 


Optional HS-7 micro-head phones 
allow for private listening pleasure. 

All this along with a record output 
jack, external antenna terminal and 
a rugged and attractive carrying 
case make the R-11 portable 
receiver the perfect travel 
companion! 

More information on the 
Kenwood receivers is available 
from authorized dealers of 
Trio -Kenwood Communications 
1111 West Walnut Street, 

Compton, CA 90220. 


reach out and bring in those distant 
stations from all over the world. 

Simplicity of operation is enhanced 
by a band-spread type tuning 
control. Electronic band switching, 
with LED band indicator, along with 
a tuning meter to indicate received 
signal strength, combine to provide 
you with superior listening capability. 
Safety Hold-Release switch prevents 
accidental station loss. Large front 
mounted speaker provides excellent 
sound quality. Tone switch adjusts 
for high, low and voice transmission. 


Kenwood's R-11 is the perfect "go 
anywhere” portable receiver. It 
covers the standard AM and FM 
Broadcast bands, plus nine addi- 
tional short wave bands. The R-ITs 
selectivity is greatly enhanced by 
the use of double-conversion on 
short wave frequencies above 
5.95-MHz. High sensitivity coupled 
with a dual antenna system (tele- 
scopic and ferrite core) allow it to 


R-2000 Top-of-the-lme general 
coverage receiver ♦ 150 kHz to 30 MHz 
• Ten memories • Dual 24-hr clock with 
timer ♦ Scanning ♦ 100-240 VAC (Opt. 13.8 
VOC) * Opt.VHF (118-174 MHz converter). 


R-1000 High performance receiver 
♦ 200 kHz— 30 MHz • digital display/ 
clock/timer * 3 IF filters • PLL UP con- 
version • noise blanker ♦ RF step atten- 
uator • 1 20-240 VAC (Optional 1 3.8 VDC) 


R-600 Genera! coverage receiver 

• 150 kHz- 30 MHz * digital display 

• 2 IF filters • PLL UP conversion * noise 
blanker • RF attenuator • front speaker 

• 100-240 VAC (Optional 13.8 VDC). 


.DUAL CONVERSE 


UNiNG 


KENWOOD 


pm/am 


MW 
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A stereo demodulator is a must for any 
TVRO-system owner who wants full 
enjoyment of his system. You can’t receive 
stereo satellite broadcasts on your TVRO? 
Build this and hear what you’ve been 
missing! 


ANYONE WITH A TELEVISION RECEIVE 

only (TVRO) home satellite system can 
now receive TV and audio broadcasts in 
stereo! If you integrate a satellite stereo 
demodulator into your present monaural 
system, you’ll be able to enjoy stereo 
movies at home — without the hassle, ex- 
pense, and crowds of a movie theater. And 
it wont cost any more than just a few trips 
out to the movies! 

Much of the programming beamed to 
us from satellites is in stereo. That in- 
cludes movies, music videos, and audio- 
only programming on The Disney Chan- 
nel , Bravo , The Movie Channel, The 
Nashville Network, MTV , and more. In 
fact, stereo broadcasting is quickly be- 
coming the norm. 

Many of the more-recent satellite re- 
ceivers have stereo capability built in. But 
if you want to add stereo capability to a 
monaural receiver that you already own, 
you can end up spending anywhere from 
$300 to $1100 for a commercially avail- 
able demodulator. 

But there is a less expensive alter- 
native — you can build a stereo processor 
for less than $80. And not only is the 
device we’ll describe inexpensive, it’s 
also easy to build and easy to operate. 
And it allows you to hear those movies, 
music videos, etc, the way that they were 
meant to be heard — in stereo. 

We shouldn’t forget to emphasize that 
this add-on will also let you listen — in 
stereo — to the many audio-only broadcast 
services that are present on a number of 
transponders on various satellites. Table 1 
lists some of sources of video transmis- 
sions with stereo audio, while Table 2 lists 


C0L0RBURST 

t I 

3.5 8 MHz 

4.2 MHz 

TYPICAL TV SIGNAL BANDWIDTH 


audio-only stereo services. 

The satellite stereo demodulator offers 
both discrete and matrix capabilities, 
tunable left and right channels, and an 
input that can receive either the raw video 
signal or the audio subcarrier signal from 
a mono satellite receiver. 

The stereo demodulator 

The effective bandwidth of a satellite 
transponder is about 10 MHz. Since stan- 
dard NTSC signals have a bandwidth of 6 
MHz, there is ample room for audio sub- 
carriers from 6 to 10 MHz of the transpon- 
ders spectrum. Any subcarrier located 
above about 5.8 MHz can be used to carry 
additional audio programming. As shown 
in Fig. 1, 5.8, 6.2, 6.8, and 7.4 MHz are 
the most frequently used subcarrier fre- 
quencies. But in order to effectively ob- 
tain the desired stereo effect, the 
frequency-modulated audio subcarriers 
must be separated from the video. And 
that’s why we need a stereo demodulator. 

Figure 2 shows a block diagram of the 
satellite stereo demodulator. An incoming 
video or audio signal enters the first am- 


TYPICAL AUDIO 
SUBCARRIERS 


j | | | f- MHz 

5.8 6.2 6^ 7.4 


plifier stages where it is filtered, ampli- 
fied, and limited. The result, as shown in 
Fig. 3, is a hard-limited, noise-free FM 
signal with the video portions removed. 
The subcarrier signals proceed to two 
phase-locked loop sections. 

One phase-locked loop IC is used for 
each stereo channel. Each is configured to 
cover the range from 5 to 8 MHz. A varac- 
tor diode is used to determine each center 
frequency. (A varactor is a voltage-varia- 
ble capacitor formed from a diode in 
which the inherent capacitance is empha- 
sized, instead of minimized as in a “nor- 
mal” semiconductor diode.) The bias 
voltages for the varactor diodes are inde- 
pendently controlled by the front panel 
tune a and tune b controls. Increasing 
the voltage increases the frequency of the 
phase-locked loop. 

The audio that is output by each PLL 
IC’s is then lowpass filtered by de-empha- 
sis circuits, applied to gain stages, and 
then sent to the matrix circuit, which is 
controlled by the front-panel-mounted 
discrete/matrix selector. 

Most of the stereo-audio subcarriers are 


^ 6 MHz 

NTSC TV-CHANNEL BANDWIDTH 

FIG. 1— THE TYPICAL SUBCARRIER FREQUENCIES used for audio transmissions are 5.8, 6.2, 6.8, and 
7.4 MHz. 
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FIG. 2 — BLOCK DIAGRAM OF stereo demodulator. The capacitance of each tuning diode is varied by 
front-panel controls. 


transmitted either in discrete or matrix 


BEFORE LIMITING AFTER LIMITING 



FIG. 3 — THE INPUT FILTER REMOVES noise and the lower-frequency video components from the 
input signal. 


modes. In the discrete mode, one subcar- 
rier contains only the left-channel infor- 
mation and another subcarrier contains 
only the right-channel information. In the 
matrix mode, each subcarrier contains a 
combination of the left- and right-channel 
information: One subcarrier contains the 
sum of the two signals (left + right or 
L + R) and the other subcarrier contains 
the difference of the two signals (left - 
right or L-R). The matrix circuit adds 
and subtracts those signals at the appro- 
priate levels to separate out the two stereo 
channels. Those left- and right-channel 
signals are then amplified and presented at 
their respective output jacks. 

A closer look at the circuit 

Now that we’ve gone over the basics of 
what the circuit does, let’s look at it in 


TABLE 1— STEREO VIDEO-PROGRAMMING 


Satellite 

Transponder Service 

Subcarrier 

Mode 

SATCOM F3 

4 

Spotlight 

A (MHz) 

5.8 

B (MHz) 

6.2 

Discrete 

SATCOM F3 

5 

The Movie Channel 

5.8 

6.8 

Matrix 

SATCOM F3 

11 

MTV 

5.8 

6.62 

Matrix 

SATCOM F3 

16 

HTN Plus 

6.8 


Multiplex 

SATCOM F4 

6 

Bravo 

-5.8 


Multiplex 

SATCOM F4 

8 

Entertainment Channel 

5.94 

6.12 

Discrete 

WESTAR F5 

10 

Disney Channel 

5.8 

6.8 

Discrete 

WESTAR F5 

12 

Disney Channel 

5.8 

6.8 

Discrete 

WESTAR F5 

17 

Nashville Network 

5.58 

5.76 

Discrete 


TABLE 2 — STEREO-AUDIO PROGRAMMING 


Satellite 


Transponder Service 

Subcarrier 

Mode 





A (MHz) 

B (MHz) 


SATCOM 

F3 

3 

Moody Broadcasting 

5.2 

7.92 

Discrete 

SATCOM 

F3 

3 

Country Coast to Coast 5.58 

5.76 

Discrete 

SATCOM 

F3 

3 

Star Station 

5.94 

6.12 

Discrete 

SATCOM 

F3 

3 

WFMT-FM 

6.3 

6.48 

Discrete 

SATCOM 

F3 

3 

Bonneville 







Broadcasting 

7.38 

7.56 

Discrete 

SATCOM 

F3 

3 

Stardust 

8.05 

8.14 

Discrete 

SATCOM 

F3 

3 

Music in Air 

5.4 

5.94 

Discrete 

SATCOM 

F3 

3 

Music in Air 

5.58 

5.76 

Discrete 

SATCOM 

F3 

8 

Cable Jazz Network 

5.94 

6.12 

Discrete 

SATCOM 

F4 

7 

Family Radio (East) 

5.58 

5.76 

Discrete 

SATCOM 

F4 

7 

Family Radio (West) 

5.94 

6.12 

Discrete 

ANIK 

D1 

18 

CIRK 

6.17 


Multiplex 


more detail. Refer to the demodulator 
schematic in Fig. 4. 

The input to the demodulator — either 
the raw-video output or the subcarrier out- 
put from the satellite receiver — is fed to 
the video in jack, Jl. From there, the 
input signal passes through a highpass 
filter made up of C35 and R40. That 
leaves the audio subcarriers unattenuated 
but rolls off any video components that 
might be in the signal. The signal then 
enters IC2, a 10116 ECL triple line re- 
ceiver. That device contains three ampli- 
fier stages that are used to amplify, filter, 
and limit the signal. 

After passing through the first amplifier 
stage of the IC, the signal is filtered 
through LI and Cl . That series L-C circuit 
is tuned to 6.5 MHz, the center of the 
subcarrier spectrum. Resistor R38 pre- 
sents a 75-ohm load for the tuned circuit 
(to give the appropriate Q factor). 

The input to IC2 is biased up through a 
bias pin (pin 11) and R43. The signal then 
enters the next stage of the op-amp, exits 
at pin 15, and passes through a tuned cir- 
cuit made up of Cl 3 and L2. That circuit is 
also tuned to the center of the subcarrier- 
frequency band (6.5 MHz). At that point, 
the signal has been amplified and limited 
by IC2 to 1-volt peak-to-peak. All the 
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FIG. 4— SATELLITE STEREO DEMODULATOR SCHEMATIC. The frequency of each PLL is determined 
by the capacitance of a varactor diode (which is controlled by R5 and R21). 
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FIG. 5— COMPONENT SIDE of the demodulator’s circuit board. Note that some components must be 
soldered on this side. 



FIG. 6— SOLDER SIDE of the demodulator’s circuit board. 


noise and amplitude-modulated compo- 
nents are removed. 

From the tuned circuit, the signal pass- 
es to the demodulator PLL IC’s (IC3 and 


IC4). As we mentioned previously, one IC 
is used for each stereo channel. 

Note: Because the PLL circuits are es- 
sentially the same, we will discuss only 


one set of components. We will, however, 
list the corresponding set of components 
in parenthesis. 

The signal from the tuned circuit passes 
through another highpass filter made up of 
C4 and R15 (C18 and R16) to roll off 
interfering signals prior to entering IC3 
(IC4), a NE564 phase-locked loop IC. 
That IC then demodulates the signal. The 
VCO (Voltage-Controlled Oscillator) in 
the NE564 is controlled by the capaci- 
tance between pins 12 and 13. That capac- 
itance is formed by Cll and D1 (C24 and 
D2). Note that D1 (D2) is a MV2209 
varactor diode. As we mentioned pre- 
viously, the capacitance of a varactor di- 
ode varies in relation to the reverse-biased 
voltage across it. Here, that voltage comes 
from a divider network made up of R4, 
R6, and R5 (R20, R22, and R21). Potenti- 
ometer R5 (R21) allows you to tune the 
proper subcarrier. 

Pins 1 and 10 are the power connections 
on the NE564. While the voltage applied 
to pin 1 can be greater than 12 volts, the the 
voltage applied to pin 10 cannot rise above 
6 volts. Thus, the 8-volt power supply is 
dropped by R2 and filtered by C8 to give a 
5-volt input to pin 10. 

The demodulated output at pin 14 is 
lowpass filtered (or de-emphasized) via 
R7 and C14 (R23 and Cll). At that point, 
we have a low-level signal that requires 
amplification by op-amp IC5-c (IC5-d). 
That op-amp is biased at one-half the 
power-supply voltage by the voltage di- 
vider made up of R31 and R32. That 
biases up the amplifier output stages to the 
+ 4- volt level. 

After the de-emphasis filter, the signal 
is amplified by IC5-c (IC5-d), which 
gives it a gain of approximately 6.6, as 
determined by RIO and R9 (R26 and 
R25). At that point, the signal goes to SI, 
the matrix/discrete switch. 

With the switch in the discrete 
position, the amplified output signals 
from the two phase-locked loop demod- 
ulators are run through the output buffer 
amplifiers IC5-a and IC5-b, to the two 
audio outputs, J2 and J3. 

When the switch is in the matrix 
position, however, the amplified outputs 
of the two phase-locked loop demod- 
ulators are added together and subtracted 
from each other, then run through the IC5- 
a and IC5-b, which perform the matrix 
mixing. The output of IC5-c goes through 
Rll to the inverting input of IC5-a. The 
output of IC5-d goes through R 1 2 and also 
to the inverting input of IC5-a, where they 
are added together. The summation of the 
L + R subcarrier and the L - R subcarrier 
(the left-channel information) is then 
buffered, amplified, and fed to output J3. 

At the same time, the output of IC5-c 
goes through R28 to the inverting input of 
IC5-b where a subtraction is performed, 
giving an output of the L + R subcarrier 
continued on page 114 


54 



the use of rechargeable batteries. 

So, you may well ask, if they’re so 
wonderful why aren’t they more avail- 
able? The answer to that is... Well, I 
haven’t the vaguest idea and would appre- 
ciate finding out why. Possibly the answer 
has something to do with the ready avail- 
ability of nickel-cadmium batteries, the 
other major type of rechargeable battery. 
Before we start comparing the two tech- 
nologies, let’s take the time to find out 
how each is used. Once that’s done, we’ll 
list the advantages and disadvantages of 
both types and you'll be able to make your 
own decisions. 

Lead-acid batteries are easy to use. 
Anyone who owns a car knows that those 
batteries can operate successfully under 
the most adverse conditions and are ex- 
tremely forgiving when it comes to things 
like accidental deep discharge and con- 
stantly repeated partial discharge. 

Figure 6 is a cutaway view of a typical 
lead-acid cell. Although there are varia- 
tions from manufacturer to manufacturer, 
most of the batteries use the basic con- 


struction shown. The electrolyte is an acid 
that is permanently sealed in the body of 
the cell. It’s worth nothing at this point 
that that technique (permanently sealing 
in the electrolyte) is starting to be found in 
car batteries as well. Some companies 
that make lead-acid batteries “immo- 
bilize” the electrolyte by gelling it. This 
means that the cell can be used in any 
position without any risk of the electrolyte 
leaking out. Even though the construction 
of the cell usually involves several heavy- 
duty seals and double-walled insulation, 
the acid is extremely corrosive and any- 
thing that helps maintain the integrity of 
the battery is a good idea. 

Rechargeable lead-acid batteries are 
available in voltages ranging from 2 to 24 
volts and they can be used in any config- 
uration you want. Unlike some other bat- 
teries, you can either parallel them to 
increase the current or put them in series 
to increase the voltage. Since the energy 
density in lead-acid cells is very high, you 
can get really impressive amounts of 
power by packing together a number of 


P JJI O 1'HIS MONTH, WH CON- 

■ Ul l elude our two-part 
look at batteries and battery technology 
by turning our attention to rechargeable 
(lead-acid and nickel-cadmium) cells, 
and how to choose the type you need. 

Lead-acid batteries 

The modern lead-acid cell is a far cry 
from its predecessors. Its open-circuit 
voltage is about 2 volts, which means that 
it has the second-highest energy capacity 
of the commercially available batteries, 
both disposable and rechargeable. Only a 
lithium-thionyl chloride cell, with an 
open-circuit voltage of 3.7 volts, has a 
higher energy-density — and it's not re- 
chargeable! The drawbacks to lead-acid 
batteries — leakage, highly corrosive acid 
electrolyte, evaporation, and a host of 
other problems — have been eliminated in 
the designs of more modern cells. Lead- 
acid batteries come in a variety of sizes, 
voltages, and energy capacities and have 
characteristics that make them the ideal 
energy source for applications requiring 


Rechargeable Batteries 


We continue our look at batteries with a description of rechargeable types 

- 3 ., and how to use them. 


ROBERT GROSSBLATT 
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FIG. 6— CUTAWAY VIEW OF A MODERN LEAD- 
ACID CELL. Some batteries use a gelled elec- 
trolyte. 


cells. And how much power the battery 
can deliver has nothing to do with how the 
battery was used previously. 

A battery that is normally charged after 
only a small part of its stored energy has 
been used can still deliver its total power 
whenever the situation calls for it. That is 
a common scenario in applications where 
rechargeable batteries are used as emer- 
gency backups in case the primary power 
fails. Batteries that are constantly charged 
can similarly always be counted on to de- 
liver their full power if the circumstances 
require it. In other words, lead-acid bat- 
teries have no “memory” of their pre- 
vious use. 

The charging circuits for these batteries 
can be as simple or sophisticated as you 
like. They are capable of being charged at 
extremely high rates if the proper safe- 
guards are taken. How you charge them 
depends on how you plan to use them. 
Table 4 gives you the recommended 
charging rates and other information 
you’ll need to be able to safely recharge 
the batteries. It’s important to stay within 
the guidelines shown — overcharging can 
have catastrophic results. 

Even though the chemistry of the cells 
is designed to be reversible (which is what 
makes the cells rechargeable), overcharg- 
ing them carries the same sort of dangers 
as trying to charge the throw away bat- 
teries we discussed last month. During the 
charging cycle of any battery, gas is pro- 
duced. A major functions of the elec- 
trolyte is to act as a “depolarizer” — a 
rather fancy way of saying that it’s de- 
signed to absorb the gas produced during 
a charge. However, and this is a really big 
however, the electrolyte can only absorb 
gas at a certain rate. If the gas is produced 
faster that it can be absorbed, then 
BOOM!. Good-bye battery and anything 
else that happens to be around and that 
can include you, too! Make sure you don’t 
exceed the recommendations for the 
charging rates and times given in Table 4. 
A lot of batteries were blown up to com- 
pile those figures. 


Nickel-cadmium batteries 

Nickel-cadmium (NiCd) batteries are 
the most popular rechargeable batteries 


TABLE 4 — LEAD-ACID BATTERY CHARGING PARAMETERS 


Type of charge 

RAPID 

QUICK 

STANDARD 

TRICKLE 


Charging voltage 

(volts DC per cell) 
2.55 - 2.65 
2.50 - 2.55 
2.45 - 2.50 
2.28 - 2.32 


Charging current Charging time 

(percent of cell capacity) 

100% 1-3hours 

20% -50% 12 -20 hours 

10% - 40% 10 - 18 hours 

10% - 20% Continuous 


on the market today. They are packaged in 
all the standard sizes and the cell’s open- 
circuit voltage is 1.25 volts (which makes 
them a close match for most of the ap- 
plications where throw-away batteries are 
used.) Prices depend on where you buy 
them but, in general, it’s safe to say that 
they’re more expensive than alkaline and 
lead-acid batteries, but cheaper than 
lithium and silver-oxide batteries. The 
voltage-discharge curve is nice and flat, 
meaning that the battery will have a con- 
stant voltage for most of its discharge cy- 
cle. Unlike lead-acid cells, nickel- 
cadmium cells are not designed to be used 
in a parallel configuration. The normal 
method of use is to decide what your cur- 
rent requirements are and then get cells of 
the needed ampere-hour capacity and 
connect a number of them in series to 
build up the voltage you need for your 
system. 
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FIG. 7— A NICKEL-CADMIUM CELL consists of 


nickel and cadmium strips wound together and 
separated by absorbent nylon. 


Figure 7 is a cutaway view of a typical 
cylindrical NiCd cell. The nickel anode 
and cadmium cathode are made in strips 
that are wound together into a coil with an 
absorbent nylon separator between them. 
The separator is used to absorb the al- 
kaline electrolyte. It is also permeable to 
oxygen (the gas produced during the 
charge cycle). The assembled battery is 
packed into the outer case, usually made 
of nickel-plated steel, the external 
positive and negative contacts are welded 
to the electrodes, and the cell is finally' 
sealed. The seals keep the electrolyte 
from drying out and are designed to act as 
pressure-relief valves. If the internal 


buildup of gas gets excessive, the seal will 
open and vent the extra pressure. How 
well the battery functions afterward de- 
pends on how much electrolyte is lost. In 
any event, you can bet that the battery will 
be but a shadow of its former self. 

The internal resistance of the average 
NiCd cell is very low — usually less than 
100 milliohms — which means they can be 
used in circuits where high discharge- 
rates are required. Some NiCd cells, 
however, are specifically designed with a 
higher internal resistance that, although 
lowering the maximum discharge rate, in- 
creases the cells ability to retain a charge. 
Button cells and 9-volt “transistor bat- 
tery” substitutes are usually manufac- 
tured like that. The internal resistance of 
the cell is a good guide to the charging 
rate: The higher the value, the lower the 
charging rate. The most common cause of 
NiCd cell failure is an improper charging 
rate. 

A dead NiCd will be either an open or 
short-circuited cell. Open circuits are usu- 
ally the result of electrolyte loss and this is 
directly caused by constant rapid dis- 
charging, constantly high charge-rates, or 
anything else that will make the cell blow 
its seal. Remember that by the time the 
cell parameters are exceeded enough to 
make the seal open, the high current rate 
that caused it in the first place will have 
made the battery heat up, and that will 
make the electrolyte evaporate at a greater 
rate. In any event, there’s no way to re- 
place the electrolyte, so if you measure 
the internal resistance of the battery with a 
multimeter and find it to be an open cir- 
cuit, the battery is gone forever. 

Short-circuited cells are another story. 
Sometimes the separator will get ruptured 
and metallic salts will form a small bridge 
that shunts the current around the rest of 
the plate. A high current pulse can bum 
out the short and the cell can then be 
charged, since the correct current path has 
been restored. Commercial “zap” cir- 
cuits use this technique by charging a 
large capacitor and then discharging it 
through the cell. If you monitor the bat- 
tery’s voltage, you’ll see the voltage start 
to increase as all the internal shorts are 
cleared out. If the separator has deterio- 
rated in the cell, the battery is beyond 
salvage and should be replaced. 

Reoharging batteries 

So now that we know everything about 
lead-acid and nickel-cadmium cells, let’s 
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find out about how to charge them. The 
circuits needed can be as sophisticated — 
or as simple — as you like. Which circuit 
you want to use depends on which cells 
you use, now fast you want to charge 
them, and how you want to use them. 

f 0 r charge 

° 1 rVr 


- NlUd 

| OR 

I LEAD-ACID 
mL BATTERY 

J 

FIG. 8— A SIMPLE CHARGING CIRCUIT for nick- 
el-cadmium or lead-acid batteries. 

The simplest charging circuit you can 
have is illustrated in Fig. 8. Calculating 
the resistor value and which diode to use 
is simple. First, let’s lay down some gen- 
eral guidelines. The transformer you use 
should have a voltage at its secondary at 
least twice the open circuit voltage of the 
battery you want to charge and the diode 
should have a PI V (Peak In verse Voltage) 
rating at least twice that. The resistor has 
to be able to handle the charging current at 
the open-circuit voltage of the battery. To 
be on the safe side, let’s use the voltage of 
the transformer’s secondary. Now that we 
have those things out of the way, let’s use 
Ohm’s law to fill in the blanks. 

^system = Vt rans f ormer — (^battery T Wiiode) 
^charge = V S y S t e mdcharge 
WATTAGEr = V trans f 0rmer X l C harge 

The key here is deciding what you want 
the charging current (I C harge) t0 
rate of current flow through a rechargea- 
ble battery is referred to in terms of the 
total capacity of the cell. The rate of 
charge or discharge for a particular bat- 
tery is usually given in the C-rate. The C- 
rate is the current rate in amperes numer- 
ically equal to the rated minimum amp- 
hour capacity. If the recommended charg- 
ing rate for a cell is listed as 0.1C, for 
example, that would tell you that the max- 
imum current you can use to charge the 
battery is numerically equal to l /io the total 
amp-hour capacity of the cell. If the cell 
was rated at 500 milliamp-hours, 0.1C 
would translate into a charging current of 
50 milliamps. 

Table 5 shows the various rates of 
charge and how long it will take to fully 
charge a cell. It’s important to remember 
that not all cells can be charged at the 
higher rates. Nickel-cadmium cells are 
too expensive to risk destroying by impa- 
tience. All the cells, however can with- 
stand the standard 0.1C rate. But let’s get 
back to our example. 

If we’re going to charge a 4.8 volt se- 
ries of batteries that have a 1.2 amp-hour 
capacity at the standard 0.1C rate and are 




TABLE 5— NICKEL-CADMIUM BATTERY CHARGING PARAMETERS 

Type of charge Charging voltage Charging current Charging time 

(volts per cell) (percent of cell capacity) 

RAPID Depends on Ceil Depends on Cell 1 - 3 hours 

QUICK 2.50 - 3.00 20% 3 - 5 hours 

STANDARD 2.50 - 3.00 10% 14 hours 

TRICKLE 2.50 - 3.00 5% Continuous 


using a transformer with a 9 volt second- 
ary: 

V system = Vt rans f ormer — Vb a ttery 

= 9-4.8 = 4.2 Volts 
•charge = 0.1C = (0.1)(1.2) = 120mA 

•^charge = V S y S t e mdcharge 

= 4.2/.12 = 35H 

WATTAGEr = (Vt rans f orme r)( ^charge) 

= 9 x .12 = 1.08 WATTS 

Finding a resistor with a rating of 1.08 
watts is going to be difficult, so let’s make 
a general rule: we’ll always bump the val- 
ue up to the next available size. That 
means a 35-ohm, 2-watt resistor. The PIV 
rating of the diode has to be at least twice 
the transformer secondary or 18 volts and 
it has to be able to handle at least .12 
amps. Any of the family of lN4xxx di- 
odes is a good choice for the circuit. In 
this particular case, the 1N4001 is fine. It 
should be noted that we did not take the 
voltage drop across the diode into account 
when we calculated the parameters of the 
circuit. Since the diode drop is going to be 
small compared to the other voltages, and 
our assumptions have built-in safety mar- 
gins, it can reasonably be ignored. If 
you’re building a charger for battery sys- 
tems that have lower voltages and are 
looking for larger charging currents, the 
diode drop should be considered in cal- 
culating the overall system voltage. By 
the same token, if the charging current 
you need is really small, the diode’s for- 
ward resistance will have to be taken into 
account and subtracted from the calcu- 
lated value of the current limiting resistor. 
If the value of the calculated resistor is 
small enough you can do away with it 
altogether and let the diode serve as the 
current limiter. 

A more efficient charger can be built 
using a full-wave rectifier. The math is 
exactly the same as in our example. Just 
get the values of the circuit parameters 
and plug them into the formulas. More 
elaborate chargers will monitor the state 
of charge of the battery and automatically 
switch over to trickle charging when the 
battery is fully charged. These circuits are 
used when the initial charge rate is going 
to be in the “quick” or “rapid” range. 
How the circuit is put together will de- 
pend on the batteries that are being 


charged and what the initial charging rate 
is going to be. The actual design of these 
circuits is involved because it’s a good 
idea to have several levels of protection for 
the battery. That way if the primary 
switchover circuit fails, other parts of the 
circuit will save the day. 

The dangers here shouldn’t be mini- 
mized. If you overcharge a cell at a high 
rate of charge, you can, of course, kiss the 
battery good-bye. But we’ve already seen 
that you’re running the risk of explosive 
rupture of the cell from the accumulated 
gas and that can destroy a lot more than 
just the battery. I overcharged a 20-milli- 
amp NiCd button cell — the smallest nick- 
el-cadmium battery you can buy. When it 
exploded it blew a hole in the side of the 
charger’s plastic case! Be warned and be 
careful to follow the manufacturer’s rec- 
ommendation. 

There have been charging circuits pub- 
lished repeatedly in any number of maga- 
zines, data books, and so on. Look them 
up and decide which one you want to use 
in your particular application. I can offer 
you a few general rules and a couple of 
useful tips. 

The overall system voltage in your 
charging circuit will decrease as the cell 
charges up and the current flowing in the 
circuit will, naturally enough, start to 
drop until it reaches a steady state. This is 
because a discharged cell will rapidly re- 
gain enough energy to be at its nominal 
voltage. 

For this reason you shouldn’t be 
alarmed if you measure the current flow in 
your circuit and find it a lot higher at the 
beginning of the charge cycle. It will soon 
drop to a point as close to your calculated 
value as your component values are close 
to their calculated values. If your charger 
is designed for the standard rate, you 
shouldn’t have any problems. 

If you use a full-wave rectifier and put 
the current-limiting resistor between the 
transformer and the rectifier, you will have 
a variable-current charger. Current flow 
will continue to decrease as the cell takes 
on more and more of a charge. That cir- 
cuit arrangement is shown in Fig. 9. Fig- 
ure 10 is a handy circuit that you can use to 
monitor the current flow. If it looks famil- 
iar, it’s because you’ve already seen it in 
the June installment of the “Designer’s 
Notebook” and you’ll find a full descrip- 
tion of it there. 
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fig. 9— AS THE BATTERY CHARGES, the cur- 
rent rate will decrease. 
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FIG. 10— YOU CAN MONITOR THE CHARGING 
CURRENT with this simple circuit. 
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FIG. 11— YOU CAN CLEAR SMALL SHORT-CIR- 
CUITS made up of metallic salts in NiCd bat- 
teries. 


Basically the small voltage across 
^sense turns on Q1 and the transistor 
turns on the LED. (Anything you want 
can be substituted for the LED. A relay, 
for example could put another resistor in 
series with the current-limiting resistor 
and cut the charging current down to a 
trickle charge.) The formula for calculat- 
ing the value of R SENSE is: R SE nse 


0.65/I charge , where 0.65 volt is the 
voltage needed to turn on the transistor. If 
you’re really a whiz at working out circuit 
parameters, you could get the value of 

Rcharge t0 e Q ua l Rsense anc ^ do 
whole job with just one resistor. I can’t 
work things out for you because the values 
for the components depend on the bat- 
teries you use, the charging rate, and 
many other factors. If you’re careful 
though, you should be able to build your- 
self a charger that has several charging 
rates and can automatically switch over to 
over to trickle charge when a predeter- 
mined point is reached. 

Rapid charging of cells should not be 
tried unless the cell is specifically de- 
signed to handle very high charging-cur- 
rents and lots of safeguards are built into 
the charger. This kind of charging takes 
place under very controlled conditions. 


Parameter 

Memory 

Current Capacity 

Cost 

Weight 

Configurations 
Availability 
Shelf Life 


TABLE 6 

Lead-acid batteries 

None 

Generally in Amperes 
Moderate 

Generally over 1 pound 
Parallel or Series 
Hard to Find 
50% Loss in 8 Months 


Nickel-cadmium batteries 

Requires Reconditioning 
Generally in Milliamps 
High 

Generally under 1 pound 
Series Only 
Available Everywhere 
50% Loss in 3 Months 


The usual method of operation for this 
kind of charger is to monitor the tem- 
perature of the cell and switch to a trickle 
charge, (or completely off), when the 
temperature of the cell reaches a certain 
level. Thermistors and other temperature- 
sensing components monitor the cell and 
control logic that switches the charger to a 
lower rate. 

We’ve already discussed how battery 
“zapping” can be used to try and clear out 
small internal shorts and revive cells that 
are apparently dead. Figure 11 is the basic 
circuit that’s used. When the switch is 
thrown to the left, the capacitor charges, 
and when the switch is thrown to the right, 
the capacitor discharges through the the- 
oretically dead battery and, we hope, 
bums out the small bridges of metallic 
salts that are shunting the current in the 
cell. 

If the cell can be saved, after you blast it 
a few times you should see the voltage 
starting to rise on the meter. Once that 
happens, give the cell a few more hits and 
then charge it normally. It won’t be as 
good as a good cell, but then again, it 
won ’ t be as bad as a bad cell . You ’ 11 notice 
that I haven’t given you any value for the 
capacitor. Well, the voltage rating should 
be at least as much as the largest voltage 
in the system, (either the battery or the 
source), and the capacitance should be as 
big as you can get. This is one of those 
instances where bigger is better. The more 
capacitance you have, the larger the blast- 
ing current is going to be and the more 
chance you’re going to have of resuscitat- 
ing the battery. 

Our last helpful hint has to do with one 
of the most common uses for rechargeable 
cells: memory retention and emergency 
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backup. There are lots of different ways to 
design a circuit that will do the job, but 
the basic idea is shown in Fig. 12. When 
the DC voltage source is present, the bat- 
teries charge through R, the current-limit- 
ing resistor (because the diode is reverse 
biased). When the main power supply 
fails, the diode is forward biased and the 
NiCd batteries provide power to the load. 
The calculations for finding the value of R 
and the considerations for choosing the 
diode are exactly the same ones we dis- 
cussed for our simple charger. There are 
other, more elaborate schemes for using 
rechargeable batteries like this, but they 
all use this approach. Diodes are used to 
steer the current where you want it and the 



FIG. 12— ONE OF THE MOST POPULAR applica- 
tions for rechargeable batteries is backing up 
power supplies. 


FIG. 13— VOLTAGE DISCHARGE CURVES for 
various types of batteries discharged at the 0.2C 
rate. Note the break in the hours scale. 


biasing of the diodes is switched by the 
presence or absence of the main power 
supply. 

We now come to the question of which 
battery type you should use. Well, the 
answer is, as we saw with disposable bat- 
teries last month, it depends. As a general 
rule, lead-acid batteries are used where 
the current draw is going to be heavy and 
NiCd’s are used where it’s not. Now I 
know that these are all relative terms but, 
like I said, it depends. For practical pur- 
poses, let’s just say that if the current draw 
is going to be consistently in the multi- 
ampere range, go for lead-acid. If it’s un- 
der an amp, look at NiCd cells. The rela- 
tive merits of each system are summed up 
in Table 6 and the voltage-discharge 
curves for some of the various batteries 
are shown in Fig. 13 . I’ve put in the curves 
for some of the lithium-based batteries as 
well as .the zinc-carbon ones so you can 
make an overall comparison. 

continued on page 113 
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Electronics In Medical Imaging 


Ray Fish, Ph.D., M.D. 


MEDICAL IMAGING IS USED TO DISPLAY 

the structure and function of the body. It is 
used to obtain information about the stat- 
us of a healing fracture, the presence of a 
tumor, the ability of the kidneys to remove 
substances from the blood, the presence 
of bleeding in the head, and the flow of 
blood through arteries and veins. Elec- 
tronics has played an important role in 
medical imaging in the past, and that role 
is steadily increasing. In this article we 
will discuss medical imaging techniques 
such as conventional X-rays, fluoroscopy, 
linear tomography, computerized to- 
mography, and ultrasound. 

X-rays 

X-rays are produced when a tungsten 
target is bombarded by an electron beam 


of sufficient energy. In 1895, Professor 
Roentgen discovered that X-rays were ca- 
pable of penetrating living tissue and 
making images of it appear on fluorescent 
surfaces. 

Photographic film itself is relatively in- 
sensitive to X-rays. In order to overcome 
that, the film is placed in a “cassette” that 
holds a fluorescent screen close to the X- 
ray film. When struck by X-rays, the fluo- 
rescent screen emits light that blackens 
the film. If an object prevents X-rays from 
reaching the film and fluorescent screen, 
the film remains transparent (light) in ap- 
pearance at such points. 

Figure 1 shows the arrangement used to 
take a conventional X-ray picture. Ex- 
posure parameters vary according to the 
size of the person. A standard chest X-ray 


will use an exposure time of about !4o 
second, an X-ray tube voltage of 120 kilo- 
volts, and a current of 400 milliamperes. 
The exact exposure time is determined 
automatically in many systems by an X- 
ray sensitive detector behind the film and 
screen. Note that the X-ray beam is diver- 
gent; it is cone-shaped and increases in 
size as it travels from its source. Therefore 
distances between the film, the patient, 
and the source of radiation will affect the 
size of images seen. For that reason, stan- 
dardized techniques must be used when 
taking pictures to avoid confusion. 

Figure 2 shows a conventional chest X- 
ray. Air permits the greatest amount of 
radiation to reach the film cassette. The 
lungs contain much air, hence they are the 
darkest area on the X-ray. Decreasing 


Various imaging techniques, such as X-rays and CAT scans, are commonly used in medicine. 
In this article, we’ll take a look at those techniques and the role electronics plays in them. 
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FIG. 1— ROUTINE CHEST X-RAY’S are taken using the arrangement shown. Note that the film is located 
in a cassette that also has a flourescent screen. 



FIG. 2— A CHEST X-RAY. Since air allows the 
maximum amount of X-rays to reach the film, the 
lungs show up as a dark area. 


amounts of radiation are able to penetrate 
soft tissues, bone, and metal. All material 
between the X-ray source and film con- 
tributes to the image regardless of the 
distance of the material from the film. For 
example, a rib on the front of the chest 
will be imaged about the same as a rib on 
the back of the chest. 

Tomography 

Figure 3 shows a method of obtaining 
images at a certain depth inside the body. 
That technique is called conventional to- 
mography and has been in use for many 
years. In conventional (non-comput- 
erized) tomography, the X-ray source and 
film are moved simultaneously for several 
seconds as the picture is being taken. The 
geometry is arranged such that tissue den- 
sities at a certain distance from the film 
will remain in focus at all times during the 
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FIG. 3— CONVENTIONAL TOMOGRAPHY. In this 
technique, the X-ray source and the film cas- 
sette move in such a way as to keep all the 
structures in one plane in focus. 


X-ray exposure, while tissue densities in 
other planes will be smeared broadly 
across the. film. That type of tomography 
is relatively inexpensive and is useful even 
though it does not produce as clear an 
image as computerized tomography. 
Computerized tomography (which will be 
discussed below) is more sensitive to 
small differences in tissue density and has 
a finer resolution (smaller objects and 
smaller details can be seen). 

Figure 4 compares images obtained by 
conventional tomography (Fig. 4-a) and 
conventional X-rays (Fig. 4-b). Different 
levels in the body are displayed in separate 
images in conventional tomography, 
showing detail not visible in a standard X- 
ray. 

It is possible to put substances inside 
the body that strongly block X-rays. One 
can inject liquids called contrast agents 
into arteries, veins, and various body cav- 
ities. If placed into an artery, an ar- 
teriogram is obtained. Contrast agents 
injected into a vein will allow an X-ray to 
be taken that will show the vein, as seen in 
Fig. 5. Blockage in branches of an artery 
or vein can thus be seen. Blockages can 
occur when materials are deposited on the 
inner wall of an artery. Those form a rela- 
tively solid mass called a plaque. That is 


especially important when the coronary 
arteries that supply blood to the heart 
muscle are involved. People often have 
chest pain from partial blockage of the 
coronary arteries. Similarly, partial 
blockage of the arteries supplying the legs 
may cause leg pain with walking. Partial 
blockage of the arteries supplying a 
kidney can cause high blood-pressure (hy- 
pertension). Blockage of arteries and 
veins can also occur because of blood 
clots, foreign bodies, or injury. 

When a partial blockage of an artery is 
discovered, surgery can be performed to 
place a segment of vein in parallel with 
the blockage. That allows blood to bypass 
the blockage via the vein. Alternatively, 
in some cases a balloon can be placed in 
the partially blocked blood vessel and in- 
flated. The material obstructing the vessel 
will be compressed into the walls of the 
vessel. Those techniques permit normal 
blood flow and cause relief of symptoms. 
In patients with certain types of coronary 
artery blockage, coronary bypass surgery 
is used to prolong life. 

The kidneys normally remove many 
substances from the blood. Contrast 
agents can be injected into a vein in the 
arm, a simple procedure. The contrast 
agent will then travel through the cir- 
culatory system and eventually be con- 
centrated and excreted by the kidneys. 
Kidney X-rays, also called intravenous 
pyelograms or I VP’s can then be taken. 
Tbie functioning and structure of the kid- 
neys, ureters, and bladder can be studied 
using an IVP. While many kidney stones 
will not show on an X-ray, they can be 
seen in an IVP. 

Flouroscopy 

Fluoroscopy is imaging that occurs 
when X-rays strike a surface that emits 
light as a result of X-ray exposure. Image 
intensifies used in fluoroscopy can in- 
crease the amount of light seen and de- 
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FIG. 4 — A BONE FRAGMENT that shows up in the tomogram in a, does not show up in the conventional 
X-ray shown in b. 
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FIG. 5— IN THIS VENOGRAM, dye is injected to 
help pinpoint the location of a blocked vein. 


crease by a factor of 1000 the amount of 
radiation needed to give a useful image. 
Image-intensifier tubes have a fluorescent 
screen that emits light when struck by X- 
rays. That light causes electrons to be 
emitted from a light-sensitive surface that 
is just behind the fluorescent screen. 
Those electrons are attracted to a second 
fluorescent screen by a high voltage, pro- 
ducing a brighter image than the one on 
the first fluorescent screen. The second 
fluorescent screen may be looked at di- 
rectly or may be viewed by a television 
camera. 

Use of a television camera permits 
magnification, image enhancement, im- 
age recording, and other image process- 
ing to be done by standard video 
equipment. X-ray images can be stored in 
a digital memory. It is possible that in the 
future, most X-rays will be taken with 
fluoroscopic equipment and be stored on 
videodiscs or videotape, rather than on 
large, expensive pieces of film. Thou- 
sands of separate X-ray pictures could be 
recorded on one videodisc or videotape. 

Digital subtraction angiography 

Digital subtraction angiography is a 
technique that allows imaging of arteries 
without injecting contrast material di- 
rectly into them. Without digital-subtrac- 
tion techniques, it is necessary to inject a 
liquid contrast material directly into an 
artery that is to be imaged. X-rays are 
taken when the contrast material is in the 
artery. 

If the artery being studied is deep in the 
body, a catheter must be placed near the 
artery and the contrast material injected. 
For example, the renal (kidney) arteries 
are often examined. That involves placing 
a catheter near the kidneys by threading it 
through an artery, such as the femoral ar- 
tery in the leg. That procedure is uncom- 
fortable, is difficult to perform, and has 
the risk of complications. Complications 
include infection or bleeding at the site the 
artery is punctured. Also, the catheter 
may knock a plaque off the wall of any 
artery it passes through (such as the aorta 
between the groin and the kidney). A 
plaque knocked loose by a catheter will 
travel through the blood stream and even- 
tually cause occlusion of a branch of the 



BRAIN TISSUE 


SINUS CAVITIES 


SKULL (BONE) 


FIG. 6— A COMPUTERIZED AXIAL TOMOGRAPHY (CAT) scan of a human head. One horizontal level is 
shown here. 


artery. That causes a lack of blood in the 
area supplied by the artery. If that area is 
in the brain, for instance, the person will 
have a stroke. Such complications caused 
by the insertion of a catheter are for- 
tunately infrequent (about 0.1% of cases), 
but the cost and discomfort of arteriogra- 
phy do affect every patient. 

With digital subtraction angiography, 
the need for an arterial catheter is elimi- 
nated. With the subtraction technique, an 
X-ray image of the area containing the 
artery of interest is obtained and stored in 
a digital memory. A contrast agent is in- 
jected into a vein in the arm, a simple, 
relatively safe procedure. A small percen- 
tage of the contrast agent will travel to the 
artery of interest, but not enough to cause 
an image to form on a plain X-ray. A 
second X-ray image is taken and stored in 
digital memory. The first image is then 
subtracted, point by point, from the sec- 
ond image. Structures that were the same 
when the two pictures were taken cancel 
out. 

The image remaining is that caused by 
the circulation of the small amount of dye 
through the artery during the second pic- 
ture. An image similar to a standard ar- 
teriogram is thus obtained without the 
cost, discomfort, and dangers of arterial 
catheterization. If there is movement be- 
tween the two pictures, the images will 
not line up properly. Taking multiple pic- 
tures before and after the injection and 
choosing those that give the best image is 
sometimes done. Digital subtraction an- 


giography is of limited use in imaging the 
coronary arteries because the heart moves 
about significantly. As digital subtraction 
angiography equipment becomes more 
refined and less expensive, it is expected 
that it will gradually replace conventional 
arteriography equipment in many ap- 
plications. 

Computerized axial tomography 

Computerized axial tomography 
(CAT) is a technique that can obtain im- 
ages of slices of tissue a few millimeters 
thick. That technique is very sensitive to 
differences in X-ray absorption of tissues. 
Conventional X-rays and tomograms are 
incapable of detecting the differences in 
X-ray absorption of soft tissues and fluids 
(such as blood, brain tissue, and water). 
Computerized axial tomography can be 
used to detect those differences (see Fig. 
6 ). 

If surgery is needed to correct bleeding 
inside the head, the CAT scan will usually 
show that. Arteriography was necessary 
to detect bleeding in the head before the 
CAT scan was available. The arteriogra- 
phy dye was injected into the carotid ar- 
teries that supply blood to the head. 
Arteriography is difficult, expensive, and 
uncomfortable. The CAT scan is safer 
than arteriography, without discomfort, 
and easy to perform. On the other hand, 
one drawback to CAT scans is that they 
are still somewhat expensive. 

The CAT scan is performed by having 
one or more sources of X-rays and multi- 
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X-RAY SOURCE(S) AND DETECTORS ROTATE AROUND HEAD 


HEAD, VIEWED FROM 
THE TOP 


ARRAY OF 
X-RAY DETECTORS 


ONE OR MORE X-RAY SOURCES 


FIG. 7— SET UP USED in computerized axial tomography. Here, one or more X-ray sources rotate 
around the part of the body being scanned. 



a 


B-SCAN DISPLAY 


b 

FIG. 8— BLOCK DIAGRAM of the set up used to 
obtain an ultrasound A-scan is shown in a. A B- 
scan, which is made up of a series of A-scans, is 
shown in b. 

pie X-ray sensitive transducers positioned 
around the area to be examined. Figure 7 
shows a simplified diagram with just one 
X-ray source and a few X-ray detectors. 
The amount of X-ray energy reaching 
each transducer is accurately measured. 
The assembly of transducers rotates 
around the area, taking measurements 
along many lines that pass through the 
plane being examined. Tens of thousands 
of measurements are made. The plane is 
divided into picture elements (pixels). A 
computer notes which lines crossed 
through which pixels and how much ener- 
gy got through the tissue each line 
crossed. Having that information, the X- 
ray density (or the absorption) of each 
pixel can be calculated. In practice, the 
calculation of pixel density is too time- 
consuming, but computers can make ap- 
proximate solutions and fit them to the 


data. Once that task is completed, an im- 
age made up of the pixels can be displayed 
by the computer. 

Ultrasound 

Ultrasound is sound that is at a frequen- 
cy too high to hear. Ultrasound used in 
medicine usually has a frequency of 1 to 5 
MHz. Ultrasound is emitted by a crystal 
transducer that is placed on the skin. A 
jelly-like material is placed between the 
transducer and the skin to increase trans- 
mission. A portion of the transmitted ul- 
trasound is reflected back to the trans- 
ducer when an interface between different 
tissues is met. Thus, after a short pulse of 
ultrasound is emitted, a series of echoes is 
received, as shown in Fig 8-a. That tracing 
is referred to as an A-scan. The strength of 
individual echoes depends on the dif- 
ferences in mechanical properties of the 
tissues at each interface. For example, 
when a pulse crosses the boundary be- 
tween muscle and blood, about 0.1% of 
the energy is reflected. The remainder of 
the energy continues on to image deeper 
structures. 

The attenuation of ultrasound increases 
with frequency. For most soft body 
tissues, the attenuation coefficient is 
about 1 dB/cm/MHz. A structure 5 cm 
deep in the body will attenuate a 3. 5 -MHz 
signal 35 dB. A 10-MHz signal will be 
attenuated 100 dB . To compensate for the 
decrease in signal strength with depth, a 
time (or distance) gain control (TGC) sys- 
tem is used to pre-process the signal from 
the transducer. Signals received further in 
time after the transmitted pulse are ampli- 
fied more. A series of gain switches are 
present on some ultrasound machine pan- 
els so the technician can set the gain at 
various depths to obtain a picture that con- 
tinues to show tissue interface reflections 
despite the attenuation of the signal that 
occurs due to depth and various interven- 
ing structures. 

Higher frequencies give a finer picture 
resolution because it is not possible to 
resolve structures smaller than about a 
wavelength in size. The wavelength at 1.5 
MHz is about 1 millimeter. Higher fre- 
quencies are desirable unless the signal 


must travel so deep into the body that it 
will be attenuated too much. Frequencies 
up to 15 MHz are used to examine the eye 
and other small body parts. Frequencies 
around 3 MHz are used for deep abdomi- 
nal imaging. 

The angle the tissue interface makes 
with the direction of the ultrasound beam 
may cause deflection of the beam in an- 
other direction. Successive echoes de- 
crease in amplitude because the energy of 
the ultrasound is absorbed by the tissue as 
well as being reflected and refracted. 

The mechanical properties of air and 
bone differ from those of soft body tissues 
so much that, for practical purposes, ul- 
trasound does not penetrate air and bone. 
That inability to penetrate air and bone 
obviously limits the use of ultrasound 
greatly. 

Despite significant absorption and re- 
fraction, useful images can be obtained 
using ultrasound. A two-dimensional pic- 
ture, called the B-scan (see Fig. 8-b), is 
produced by displaying many A-scans si- 
multaneously. Those are produced using a 
rapidly vibrating or rotating transducer 
that emits hundreds of pulses per second. 
That technique can be used to produce a 
real-time picture. Alternatively, a storage- 
type display can be used. In that tech- 
nique, the transducer is moved manually 
by a technician and successive images are 
retained on the display, producing a pic- 
ture. The quality of the picture that results 
from that technique can vary greatly be- 
cause it depends on the skill of the techni- 
cian. 

B-scan ultrasound machines produce 
images that can be stored in a computer 
memory. Some commercially available 
machines have pictures with 16 gray lev- 
els. The images can be frozen, magnified, 
measured electronically, and pho- 
tographed. A movable dot (cursor) can 
select an area to be examined for overall 
movement (such as a heartbeat) or for 
blood flow. 

Some B-scan ultrasound machines 
have two movable dots (calipers) that can 
be positioned anywhere on the screen by a 
joystick. A digital readout of the distance 
between the two dots is displayed. That is 
useful for such things as measuring the 
head size (called the biparietal diameter) 
of fetuses. The biparietal diameter is re- 
lated to the age of the fetus. Some ultra- 
sound machines are made specifically for 
obstretics. With those ultrasound ma- 
chines, the heartbeat of a fetus can be 
monitored, for instance along with other 
physical data. 

The screen containing the B-scan im- 
age in some machines will display the 
patients’ name and other data so the pho- 
tograph will not need further labeling or 
get mixed up with other patient’s records. 
The patient’s name and information about 
exposure settings is displayed on CAT im- 
ages in a similar manner. R-E 
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By MARC STERN 


Here’s a quick review of some important satellite-TV basics. 


appears to stand still in relation to the spot 
beneath it. 

The purpose of satellites used for TV is 
to receive signals from an earth station , a 
communications facility that is capable of 
both reception and transmission, and re- 
transmit them back to earth. On earth, the 
signals can be received by .other earth sta- 
tions, or by TVRO’s (Television deceive 
Only). Home setups are TVRO’s. 

Satellite-TV operates at microwave fre- 
quencies. There are two primary bands in 
use. The C-band , the one most often used 
by cable companies and others to dis- 
tribute their programming, spans the fre- 
quencies from 3.5 to 6 GHz, while the 
Ku-band is located between 12 and 14 
GHz. 


The signal strength of a satellite-TV 
signal will of course vary with location. A 
chart of the signal strength at various 
points on the map can be made. That chart 
is called a footprint, and is shown in Fig. 
1. Naturally enough, the area of max- 
imum signal strength is located at the cen- 
ter of the footprint; that area is known as 
the bore sight point . 

As mentioned earlier, satellites orbit 
above the equator, in what is known as the 
equatorial plane. They are located in that 
plane between 79° and 143° west longi- 
tude (see Fig. 2). At the moment, there are 
16 U.S. and Canadian satellites occupy- 
ing slots in that orbit. Those slots are 
separated by about 4 degrees of arc, 
which is about 1838 miles. The reason for 


THERE S LITTLE DOUBT THAT ONE OF THE 

hottest areas of consumer electronics is 
satellite-TV reception. In this special sec- 
tion, we will be taking a look at the cur- 
rent state of the market, and what 
equipment is out there for the budding 
satellite-TV enthusiast. Before we do 
that, however, it might be a good idea to 
review some basic satellite-TV concepts 
and terms. 

Satellite concepts 

The satellites used for satellite TV are 
geostationary. That means that they are 
placed in an orbit 22,279 statute miles 
above the equator. The speed of a satellite 
placed into such an orbit matches the 
speed of the rotation of the earth and thus 
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in order to accommodate more satellites, 
the FCC has laid down guidelines that will 
allow that spacing to be reduced to 2° over 
the next few years. 

The current crop of satellites can be 
identified in several ways — designation, 
name, position, or any combination of 
those. Sometimes a letter or number fol- 
lows the satellite’s name. That indicates 
that the satellite is a member of a family of 
satellites or is a replacement for a satellite 
that is no longer in service. A satellite 
usually has a working life of about 7 to 10 
years. 

If you were to look at a satellite from the 
equator, it would appear tilted to you. That 
is known as the tilt angle of the satellite 
and it can be adjusted by on-board 
thrusters (rocket engines) that are con- 
trolled via sophisticated telemetry from 
the ground. Those thrusters are also used 
to compensate for any variations in the 
satellite’s orbit. 

Low-power transmitters 

You might imagine that satellite trans- 
mitters would be high-powered affairs be- 
cause of the great distances their signals 
must travel. That, however, is not the case. 
Instead, the average satellite transponder , 
the device that receives a signal from the 
ground and retransmits it back from 
space, has an output power of about 5 
watts. Each transponder receives and 
sends a wide variety of video and audio 
information; among the types of com- 
munications handled are telephone, busi- 
ness data — and, of course, television and 
radio programming. 

Power for the transponders and the sat- 
ellite itself is obtained from on-board bat- 
teries. Those batteries are kept charged 
through solar cells mounted on wing-like 
panels that are deployed about the satel- 
lite. For maximum charging, the cells 
must be at a right angle with respect to the 
Sun. To maintain that orientation as the 
satellite travels in its orbit, the positioning 
of the panels is constantly being adjusted. 

While low-powered transponders do 
draw less current than high-powered ones, 
conserving battery life isn't the only rea- 
son that low-powered transponders are 
used at C-band frequencies. On earth, that 
band is also used for the transmission of 
telephone communications. By keeping 
power-levels low, interference with those 
telephone communications is kept to a 
minimum. You will find higher power- 
output in Ku-band satellites; Canada’s 
Anik D, for instance. That’s because that 
particular band is not shared by any ter- 
restrial services. 

Uplink and downlink 

When a signal is sent from the earth to a 
satellite it is being uplinked. And when 
the satellite sends it back, that signal is 
being downlinked to earth. Uplinking and 
downlinking take place at different fre- 
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that spacing is to keep the satellites far 
enough apart to allow each satellite to use 
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ders. If it has 12, then all transponders are 
horizontally polarized. Most U.S. satel- 
lites have either 12 or 24 transponders, 
although some have as few as 6. Ku-band 
satellites, on the other hand, have as many 
as 32 transponders. 

Signal loss 

As we’ve stated, a satellite signal has a 
long way to travel. Its round trip is about 
44,600 miles and during that long trip up 
and down a great deal of it is lost. On a 
one-way trip from the satellite to the earth, 
about 196 dB of signal is lost and the 
signal that arrives at a TVRO antenna has 
a strength of about 0.5 x 10 - 20 . That 
signal level is less than thermal noise pres- 
ent at the antenna. 

Even the uplink signal is affected by 
loss. For the most part, you will find up- 
link signals run from 400 watts to a kilo- 
watt. The uplink dish affords a gain of 50 
dB. or a power ratio of 100,000. Thus, the 
400- watt signal effectively becomes a 40- 
megawatt one. But, that signal too is 
greatly attenuated so that it is on the order 
of a few microwatts by the time it reaches 
the satellite. 

Signal improvements 

Because of the extremely long dis- 
tances they must travel, satellite signals 
greatly benefit from the use of some" type 


of signal processing. 

In order to improve the signal-to-noise 
ratio of a satellite audio-signal, pre -em- 
phasis is supplied to the audio waveform 
prior to uplinking. After the pre-emphasis 
is added, the signal is modulated onto a 
subcarrier in the 5 to 8 MHz frequency 
range. The compensation for that pre-em- 
phasis — which emphasizes the high-fre- 
quency component of the signal-— -is 
supplied by the satellite receiver. That 
compensation is done before the signal is 
demodulated, and the task is handled by a 
de-emphasis network. 

Video-signal processing, called dither- 
ing, also occurs before uplinking. In dith- 
ering, an energy-dispersal waveform (a 
triangular waveform with a frequency of 
30 MHz) is added to the video signal. 
That process produces a more uniform 
dispersal of the video signal and compen- 
sates for energy concentration. Satellite 
receivers have a video clamping network 
to counter the effects of dithering. 

A typical TVRO system 

When you think of a home TVRO sys- 
tem, generally the first thing that comes to 
mind is the dish. That device acts as the 
reflector for the weak satellite signals and 
concentrates them at a focal point where 
the feed horn is located. The feedhom is 
actually the entrance to the waveguide. 


satellite at 5.9 to 6.4 GHz, and returning 
signals at 3. 7-4. 2 GHz (see Fig. 3). 

The 500-MHz uplink and downlink 
bands are broken up into a number of 
channels. Each transponder on-board a 
satellite is assigned one of those channels 
and each C-band satellite can have as 
many as 24 transponders. 

On first inspection, that would seem to 
be at odds with the bandwidth require- 
ments of the transponders. That’s because 
each transponder needs 36 MHz for video 
and audio, and 4 MHz for a guard band. 
That would seem to limit the maximum 
number of transponders to 12 (12 x 40 is 
480 MHz). But, by alternating the polar- 
ization of transponders on adjacent satel- 
lites, and by maintaining adequate 
satellite spacing, as many as 24 transpon- 
ders can be used. 

Let’s take a closer look at alternating 
polarity. You will find if you look at two 
adjacent satellites that one will have its 
odd channels vertically polarized and its 
even channels horizontally polarized, 
while the other will use the opposite 
scheme. Thus, signals from adjacent tran- 
sponders will be 90° out-of-phase. That 
allows the signals from adjacent transpon- 
ders to overlap somewhat without inter- 
ference. Note that alternating polarity is 
used only if a satellite has 24 transpon- 
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nical specifications to allow you to make 
comparisons between the various units. 

A word on prices before we move on: 
The prices shown in the following articles 
are manufacturer’s suggested retails. As 
with many other areas of consumer elec- 
tronics, the actual price you may pay can 
vary wildly, depending on such things as 
demand, availability, and competition. If 
you are thinking about purchasing a 
TVRO, we suggest you do some careful 
comparison shopping beforehand. Now, 
let’s move on to the guide! R-E 


for minimum signal loss. Since both the 
LNA and downconverter are located out- 
doors, care must be taken to shield those 
devices from the elements. 

After downconversion, the signal is 
passed via cable — typically 75-ohm 
RG59/U coaxial cable— to the receiver. 
At the receiver, the signal is again ampli- 
fied and then demodulated into the orig- 
inal baseband audio and video. The 
baseband signals, are then remodulated, 
either by a separate remodulator or one 
that is integrated into the receiver. (The 
reason demodulation and remodulation 
are necessary is because both video and 
audio are frequency modulated in a satel- 
lite system and can’t be used by the televi- 
sion receiver. The video must be 
remodulated into an amplitude-modu- 
lated signal so it can be used by the televi- 
sion set, while the audio remains 
frequency-modulated.) The remodulator 
has an RF output, usually Channel 3 or 4, 
that is fed directly to the TV set. 

A buyers guide 

Now that we have covered some of the 
basic elements of a TVRO system, it’s 
time to take a look at what is currently 
available in terms of satellite-receiving 
equipment for the home. We have tried to 
cover many of the major TVRO hardware 
suppliers, and have listed some key tech- 


The waveguide acts much like the coaxial 
or twin-lead antenna cable with which 
you are familiar. It serves as the carrier for 
the signal from the focal point to the metal 
antenna probe. That device, which is usu- 
ally no more than an inch long, is the 
actual antenna. 

From the antenna probe, the signal is 
fed to a Low-Noise Amplifier (LNA). That 
broadband device amplifies the very low- 
level signals so that they are usable by the 
rest of the system. 

At that point, the frequency of the sig- 
nal is still in the 3.7-4.2-GHz range. 
Such frequencies require special trans- 
lines, however. To allow standard 


mission 

coaxial-cable transmission lines to be 
used, the frequency of the signal must be 
reduced to a more usable range. That task 
is handled by the downconverter . 

Thus, from the LNA the signal is 
passed to a downconverter, which acts 
much like the front-end or first stage of a 
superheterodyne receiver. In the down- 
converter, the incoming 3.7-4.2-GHz 
signal is beat against a local oscillator and 
a new intermediate frequency (IF) results, 
typically 70 MFIz. Signals of that fre- 
quency can be handled by coaxial cable 
with much lower loss. 

As you would guess from the preced- 
ing, you will find most downconverters 
are located right at the output of the LNA 
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The satellite-TV receiver is the final link in a TVRO system. Learn more about those devices, 
including what’s currently available, in this article. 


MARC STERN 


find there are two basic types from which 
to choose: the frequency- agile receiver, 
described above, and the dedicated or sin- 
gle-channel receiver that is tuned to one 
particular frequency. In general, you will 
find, the frequency-agile receiver is what 
you want because it gives you the ability to 
tune in every possible satellite channel 
available. The dedicated receiver, on the 
other hand, is fixed to one channel and is 
best suited for those installations where 
you only want to receive one channel or 
service. For instance, news organizations 
or those companies that need only to re- 
ceive information from a single source 
would make use of a single-channel re- 
ceiver. 


Many use an external downconverter 
mounted at the dish. Others handle the 
downconversion process internally. 

Looking first at the receivers that han- 
dle the downconversion internally, those 
are generally double-conversion units. 
The first downconversion is handled by a 
mixer/local-oscillator arrangement. That 
stage produces an IF of typically (it can, 
and does, vary according to the manufac- 
turer) 1100 MHz. In addition, that stage 
also acts to increase the selectivity and 
gain of the receiver. 

The 1100-MHz signal is then fed to a 
second mixer/local-oscillator stage. The 
output of that second stage is the second 
IF frequency of 70-MHz. 

Note that only the first IF is tunable, 
despite the fact that two IF stages are 
used. That’s because the output of the first 
stage remains the same (1100 MHz) re- 
gardless of which frequency is selected, 


THE FINAL LINK IN A SATELLITE-TV SYS- 

tem is the satellite receiver. In some ways 
it is probably the most important link in 
the whole chain because it is the device 
that finally takes the signal that has been 
received at the antenna, amplified by the 
low-noise amplifier, and downconverted 
by the downconverter and turns it into a 
form that can be viewed on a home televi- 
sion set or monitor. 

One of the few parts of the entire system 
that is located indoors, the best type of 
receiver to choose is one with 24-channel 
receive capability. The reason it is the best 
is that it gives you the ability to receive 
every transponder with which a satellite 
may be equipped. Granted, there are sat- 
ellites with only 12 transponders aboard, 
but most of them have 24, so it makes 
more sense to buy a receiver with 24 chan- 
nel-capability. 

When you shop for a receiver, you will 


Receiver operation 

The first step in processing a satellite- 
TV signal is downconversion. Receiver 
set-ups handle that in one of two ways. 
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allowing the use of a fixed second IF 
stage. 

A word about bandwidth: the band- 
width of the uplinked and downlinked sig- 
nals is 36 MHz and normally that would 
be the bandwidth of the IF stages. In 
many receivers, however, that bandwidth 
is limited to only 28-30 MHz. That is 
done to reject noise that normally lies at 
the upper and lower limits of the 36-MHz 
signal. Narrowing the bandwidth also in- 
creases the gain of the two IF stages. 
There is, of course, a tradeoff; by narrow- 
ing the bandwidth, picture quality is re- 
duced slightly. 

That system has one major drawback. It 
requires that the microwave downlinked 
signal be brought some considerable dis- 
tance from the outdoor LNA to the indoor 
receiver. Unfortunately, because of the 
high-frequency of those signals, cable 
losses can be significant if standard coax- 
ial cable is used. Instead, heliax, which is 
very expensive, must be used. Because of 
that, receivers that use an external down- 
converter are far more popular. 

There are two types of external down- 
converters — dual and single. Systems 
that use external dual downconversion dif- 
fer little from those that use internal dual 
downconversion. The major difference is 
that the two IF stages discussed pre- 
viously are housed in a separate 
weatherproof cabinet and are located at 
the dish. The output of the downconverter 
is, once again, 70 MHz, and signals of 
that frequency can be brought into the 
house using standard coax (such as 
RG-59/U). 

In single-downcon version systems, all 
of the downconversion is handled in a 
single stage, as the name would imply. 
Once again, the circuitry is housed in a 
weatherproof box located at the dish and 
the output of the downconverter is 70 
MHz. Ilie major drawback to that scheme 
is that it is susceptible to the generation of 
image signals. To guard against that, re- 
ceivers that use single-stage downconver- 
ters may be equipped with an image- 
rejection mixer. 

Tuning and more 

Satellite-TV receivers differ from other 
receivers in a few aspects. For one thing, a 
standard superheterodyne AM or FM re- 
ceiver is tuned by varying the local os- 
cillator and the RF amplifier. In a satellite- 
TV receiver, the RF amplifier is the LNA, 
which is not tunable. Instead, all tuning is 
handled by the local oscillator in the first 
IF stage (which in the case of single-con- 
version units, is the only one). That IF 
stage is either at the dish or at the receiver, 
depending on the location of the down- 
converters as previously discussed. As 
tuning is done by varying a DC voltage to 
the oscillators, the type of oscillators used 
are VCO’s (Voltage Controlled Os- 
cillators). 


More significantly, however, a satellite- 
TV receiver must do at least some signal 
processing. The video signal, for in- 
stance, is frequency modulated, which 
means it is incompatible with the NTSC 
standard. To overcome that, the receiver 
must extract the original baseband video 
from the signal and then amplitude modu- 
late so that it can be input to a standard 
TV-receiver. In addition, a video de-em- 
phasis circuit is needed to counteract the 
signal processing performed on the uplink 
signal. 

In addition to the primary frequency, 
each transponder may also relay a number 
of audio subcarriers. In order to receive 
those subcarriers, which are (usually) lo- 
cated at 5.6, 5.8, 6.2, and/or 6.8 MHz, a 
satellite receiver is equipped with a tuna- 
ble audio demodulator. While the sound 
output is normally mono, stereo can be 
obtained if the unit is equipped with a pair 
of audio demodulators (one for each chan- 
nel of sound). Some units are so equipped; 
in others, an add-on is required if stereo is 
desired. 

Receiver features 

Satellite receivers use several different 
tuning schemes. Many receivers feature 
continuous tuning with detent or click- 
stop tuning dials. Some use rotary dials, 
while others are of the slide-rule type. 
Still others offer digital readouts, which 
are, of course, much more convenient. 

An important feature of any receiver is 
a tuning, or signal- strength meter. That 
meter indicates the strength of the signal 
being received. The tuning meter lets you 
know when the strength of the signal 
being received is at its maximum. As 
such, it is a valuable aid in tuning the 
receiver and in adjusting the position of 
the dish. 

Many receivers use SAW (Surface 
Acoustic Wave) filters. A SAW filter deliv- 
ers almost ideal shaping for the IF band- 
pass waveform and delivers a nearly flat 
response over the passband region. That 
type of filter does have a high insertion 
loss, around 30 dB, but that can be over- 
come through the use of additional IF 
stages. 

Another feature to look for in a satellite 
receiver is a vertical/horizontal polariza- 
tion selection switch. That allows you to 
set the receiver to the particular polariza- 
tion used by a satellite. Of course, its u&e 
is predicated on having the proper dual- 
polarization antenna feed at the dish. 

Here is a quick listing of other features 
to look for in a satellite receiver: 

A video-output terminal gives you easy 
access to the baseband video (and some- 
times audio) signals. If you have other 
equipment (TV, VCR, etc.) that can ac- 
cept that type of signal (i.e., has a video 
input), its use will provide better video 
resolution. 

A channel-calibration control, which is 


usually located on the rear of the receiver, 
is used to assure that the tuning is correct. 

Some satellite-TV programmers 
scramble their transmissions to prevent 
unauthorized viewing. While there are 
many scrambling schemes that may be 
used, one relatively simple one is simply 
to invert the video signal. Some receivers, 
however, are equipped with a video inver- 
ter that allows the viewer to defeat that 
(and only that!) type of scrambling. 

For convenience, you might want a re- 
mote control. While frequency selection 
from your easy chair isn’t a must, it is a 
nice feature. 

A fine tuning control is handy for peak- 
ing the quality of the picture. 

Some receivers offer a scanning feature 
that is used to rapidly scan through the 24 
transponder channels in succession. In 
addition, some offer a dual-speed scan- 
ning feature that lingers at an active chan- 
nel, giving the viewer time to decide if he 
wants to override the scan function and 
watch the programming at the current fre- 
quency. 

Last but not least, tunable audio is a 
nice feature to have. That control lets you 
fine-tune the sound for best results. 

Now that we have gone over some re- 
ceiver basics, let’s take a look at what is 
available in the marketplace. 

Anderson Scientific 

Supplied with an SC24 block downcon- 
verter, the dual-conversion ST1000 re- 
ceiver is available for $300. It features a 
built-in RF modulator, 5.5- to 7.2-MHz 



ANDERSON SCIENTIFIC ST1000 


audio tuning, a signal-strength meter, au- 
dio and video outputs, wide range AGC, 
built-in AFC, and a rotary tuning-dial. 
The IF bandwidth is a narrow 28 MHz, 
and the SC24 downconverter offers a gain 
of 20 dB. 

Arunta 

The Challenger II Receiver is available 
for $510. It features a tuning meter, 5-8- 
MHz audio tuning, a polarity switch, ro- 
tary tuning and readout, built-in RF mod- 
ulator, remote downconverter (single 
conversion), a SAW filter, a 26-MHz IF 
bandwidth, and composite and baseband 
video outputs. 

The single-conversion InVader sells for 
$815. It features a digital readout, LED- 
bar-graph signal-strength meter, automat- 
ic polarity-switching with skew adjust- 
ment, frequency- agile audio with auto 
deviation and center-tuning indicator, 
SAW filter, an IF bandwidth of 26 MHz, 
and composite- and baseband-video out- 
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puts. 

The single-conversion $2195 Intercep- 
tor contains a complete stereo processor 
for monaural and multiplexed, matrix, 
and discrete stereo. It features selectable 
wide or narrow audio bandwidth and dy- 
namic noise reduction. Other features of 
the unit include a SAW filter, video inver- 
ter, signal-strength meter, rotary tuning- 
selector, polarity control, and an IF band- 
width of 26 MHz. 

Automation Techniques 

The GLR-500 , priced at $495, features 
full rotary tuning, tunable audio (5-8 
MHz), polarity control, signal-strength 
meter, and a weatherproof downconverter. 
The GLR-520 , priced at $650, features 
pushbutton transponder selection, audio- 
level control, fine-tuning control, signal- 
strength meter, remote control, and tuna- 
ble audio. The GLR-560 , priced at $750, 



AUTOMATION TECHNIQUES GLR-500 


features pushbutton transponder selec- 
tion, dual audio channels for stereo with 
metered level controls, 30-MHz IF band- 
width, a fine-tuning control, and audio 
tuning-meters. 

The GLS-808 , available for $1095, is a 
complete receiving system. It includes an 
LNA, downconverter, RF modulator, in- 
frared remote-control, and cabling. The 
receiver features synthesized tuning, au- 
tomatic polarity-switching, pushbutton 
channel-selection, LED readout, and sig- 
nal-strength meter. Optional accessories 
include a relative-power meter for down- 
converter monitoring and additional re- 
mote control units. Remote control units 
are also available for Automation Tech- 
niques other receivers. Those feature 12- 
position (with detents) rotary transponder 
selection, polarity control, and fine tun- 
ing. 

Avcom 

Priced at $1595, the rack-mounted 
COM-66(T) works with the BDC-60 
block downconverter. It features a tuning 
meter, rotary channel selection with scan- 
ning, audio and IF filtering control, a 30- 
MHz IF bandwidth, and polarity-, black- 



AVCOM model COM-3 


and-white-/color-, and normal-/inverted- 
video selectors. Also offered is a 
COM-65(T ), which is similar to the pre- 
vious unit but offers only two-channel se- 
lection. 

The Avcom COM-2A and COM-2B are 
priced at $695 and $663 and feature rotary 
channel selection, tuning meter, and auto- 
matic polarity-reversal. The COM -2 A fea- 
tures a remote-tuning unit. Both units are 
supplied with Avcom ’s RDC-10 down- 
converter. 

Priced at $1895, the Avcom COM-3 
and COM3R feature a signal-strength 
meter, rotary channel tuning, automatic 
polarity-switching, and dual video out- 
puts. The COM-3R has remote tuner. 

Blonder-Tongue 

The $2281 model 6007 receiver fea- 
tures detent tuning, signal-strength meter, 
remote control, automatic polarity 
switching, and special circuitry to aid in 
the reception of low-level signals. 

Boman Industries 

Priced at $1199, the SR-2000 receiver 
features pushbutton tuning, preset audio, 
time display, dynamic noise-reduction, 
video inversion, AFC, transponder 
search, and 6.8-MHz audio preset. Other 
features include automatic polarity- 
switching, east- west antenna-position 
tuning control (for use with B Oman’s an- 
tenna positioners and polar mounts), skew 
polarity tuning, dual-speed scanning, 
LED display, and tuning and signal- 
strength meters. Also available is a remote 
control that features channel selection, up 
and down search, standby, LED readout, 
6.62- and 6.8-MHz audio presets, and 
audio override. 

The SR-2500, priced at $1364, features 
satellite search (a programmable feature 
that allows you to control the dish posi- 
tioning from the receiver; for use with 
Boman’s dish positioner and polar 
mounts), left-right channel variable au- 
dio-tuning controls, auto polarity selector 
(for use with Boman’s Polarmatic ), skew 
tuning, polarity reverse button, scanning, 
discrete stereo selector, stereo-balance 
control, matrix-stereo selector button, 
LED display, 6.8-MHz audio preset, 
wide/narrow audio-bandwidth selection, 
left-right-channel audio meters, signal- 
strength meter, video-inverter, AFC, fine 
tuning, detent volume-control, LNA/DC 
power remains on when unit is switched 
off, IF-gain control, dynamic noise-re- 
duction, and a parental-guidance switch 
(for locking out certain transponders). 

The SR-800 , priced at $599, features 
24-channel detent tuning, stereo ca- 
pability, fine tuning, signal-strength 
meter, AFC, and six preset audio chan- 
nels. 

Earth Terminals 

Earth Terminals Microwave Receiver , 


priced at $1,425, features automatic AFC, 
remote control, automatic 5.5- to 6.8- 
MHz audio-subcarrier selection tuning, 
signal-strength and center-tuning meters, 
remote downconverter, continuous rotary 
tuning, and a 30-MHz IF bandwidth. 

Gensat 

The Model CSR-1200 stereo receiver, 
priced at $700, is designed to work with 
the B DC -1200 block downconverter. It 
features polarity control, dual-audio and 
integral-stereo decoders, full subcarrier 
tuning, tuning meter, remote control, and 
has a 24-MHz IF bandwidth. 

Gillaspie 

The model 9600 is priced at $495. It 
features an infrared remote-control, polar- 
ity control, pushbutton tuning, signal- 
strength meter, LED channel readout, 
built-in fine tuning, tunable 5-8 MHz au- 
dio, AFC, and scanning. 



GILLASPIE model 9600 


Gould (Dexcel Division) 

The Dexcel satellite receiver lineup 
consists of the DXR-1100, DXR-1200 } and 
DXR-1300, which are priced at $1,225, 
$1,255, and $1,990, respectively. The 
DXR-1100 includes among its features 
built-in matrix stereo decode, a standard 
remote control, AFC, fine-tuning control, 
and a signal-strength meter. The 
DXR-1300 offers a built-in control for the 



GOULD DXR-1300 


Polarotor (a device that automatically 
switches antenna polarity), matrix and de- 
screte stereo, selectable narrow and wide 
audio-bandwidths, digital channel-dis- 
play, and signal-strength and channel-tun- 
ing meters. The DXR-1300 offers 
pushbutton tuning, a digital channel-dis- 
play, built-in Polarotor control, matrix or 
discrete stereo, infrared remote-control, 
selectable narrow/ wide audio bandwidth, 
and a 35-watt audio amplifier. 

KLM 

Seven models are available — the Sky 
Eye IV , priced at $635; the Sky Eye V, 
priced at $495; the Sky Eye VI , priced at 
$975; the Sky Eye 7X, priced at $710; the 
Sky Eye VIII , priced at $825; the Sky Eye 
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KLM Sky Eye VI 


X, priced at $550, and the Olympiad /, 
priced at $385. The Sky Eye IV features a 
slide-rule tuning dial, 24-channel 
coverage, defeatable AFC, polarity 
switch, 5.5- to 7. 5 -MHz audio tuning, 
center- tune LED, and an LED signal- 
strength meter. The Sky Eye V features a 
polarity switch, signal-strength meter, 
5.5- to 7.5-MHz audio tuning, slide-rule 
tuning dial, and a SAW filter. TTie Sky Eye 
VI features 5.5- to 7.5-MHz audio tuning, 
switchable narrow and wide audio band- 
width, AFC defeat, polarity switch, fine- 
tuning, two-speed scan tuning, signal- 
strength meter, and a remote control. The 
Sky Eye 7X features a polarity switch, 
polarity skew selector, AFC defeat, 5.5- 
to 7.5-MHz tuning, center-tune LED, and 
LED signal-strength meter. The Sky Eye 
VIII features 5.5- to 7.5-MHz audio sub- 
carrier tuning, polarity-skew control, po- 
larity switch, scanning, seek, fine tune, 
LED channel indicator, synthesized tun- 
ing, and signal-strength meter. The Sky 
Eye X features AFC defeat, polarity 
switch, and 5.5- to 7.5-MHz audio tun- 
ing. The Olympiad I offers a polarity con- 
trol-switch, 5.5- to 7.5-MHz audio 
tuning, and a 30-MHz IF bandwidth. 

Lowrance 

Lowrance offers two receivers, the Sys- 
tem 7 CP and the System 70 s , priced at $650 
and $750. The System 76b offers detent 
tuning, variable fine-tuning, AFC with 
defeat, variable audio-tuning, wide and 
narrow audio-bandwidth selection, sig- 
nal-strength meter, video inverter, audio/ 
video outputs, switchable polarity inter- 
face, and scan tuning. The System 70 s 
offers all of the above and adds dual varia- 
ble audio-tuning (wide or narrow band- 



widths), independent subcarrier tuning, 
and both descrete and matrix stereo ca- 
pability. 


Luxor/Magnum 

The $850 9550 features dual scanning 
modes, video inversion, defeatable AFC, 
Dolby noise-reduction, 2 to 1 audio ex- 
pander, outputs for composite video and 
audio, remote antenna control with addi- 
tion of dish positioner, remote control, 


mono and stereo modes with dual audio- 
bandwidth selection, LED channel-read- 
out, and pushbutton tuning. A remote 
control is available as an option. The $650 
9539 (Mark One) features mono and ster- 
eo modes, polarity control, switchable 
audio IF, scanning, video inversion, vid- 
eo level-meter, pushbutton tuning, and 
LED channel-readout. 

LSI Technologies 

Priced at $550, the model 131 features 
block downcon version, tuning meter, vid- 
eo inversion, polarization control, contin- 
uous rotary-tuning, 5.5- to 8-MHz 
tunable audio, video and audio outputs, 
and a SAW filter. 

McCullough 

McCullough offers four models, the 
ElC-24, ELX-24 , USA-1, and USA-1M 
which sell for $445, $495, $345, and 
$365 . Those are tunable 24-channel satel- 
lite receivers with a remote single-con- 
version downconverter. Standard features 
include signal-strength meter, local, re- 
mote and scan tuning, wired remote con- 
trol, polarity control, tunable audio, 
discrete and matrix stereo capability, and 
a baseband video/audio output. 

National Microtech 

National Microtech offers two mod- 
els — The Apollo Z-70 , priced at $700, 
and the Apollo Elite , priced at $1352. The 
Apollo Z-70 offers continuous 24-channel 
rotary tuning with detents, automatic po- 
larity switching, fine tuning, scanning, a 
27 -MHz IF bandwidth, remote downcon- 
verter, tunable audio, and a tuning meter. 
There is an optional remote control. Na- 
tional Microtech’s other unit, the Apollo 
Elite, offers an infrared remote control, 
microprocessor-based direct/sequential 
tuning, LED chahnel display, automatic 
polarity-switching, fine tuning, scanning, 
tunable audio, tuning meter, volume con- 
trol, television set on/off control, mute, 
channel lockout, remote-antenna control 
(for use with the company’s Navigator 
antenna positioner with memory), and a 
22-MHz IF bandwidth. 

Radio Semiconductor 

For those who need to feed signals to 
more than one set, Radio Semiconduc- 
tor’s Locom system, which consists, in 
part, of the BR 220 block receiver 
($260)/Z?C 124 block converter ($95), of- 
fers an interesting alternative. In block 
conversion, rather than tuning the down- 
converter for a single transponder fre- 
quency, the entire C-band is downcon- 
verted at once and the receiver uses a 
broadband UHF tuner to select the fre- 
quency of interest. That could be a less 
expensive approach for multi-set set-ups. 
Among the BR 220’s more noteworthy 
features are tunable audio and a 23 -MHz 
bandwidth. 



REGENCY SR-1000 


Regency 

Regency offers two models, the SR 
1000 , priced at $499, and the SR 3000 , 
priced at $550. The SR 1000 features po- 
larity control, “X/Y graph” LED signal- 
strength meter for tuning, variable audio, 
built-in RF modulator, video/audio out- 
put, subcarrier output, inversion control, 
a weatherproofed remote downconverter, 
and continuous rotary tuning. The SR 
3000 features detent tuning with defeata- 
ble AFC, preset and variable audio-con- 
trol, signal-strength and center-tuning 
controls and meters, polarization skew 
adjustment, dynamic-noise-reduction cir- 
cuitry, format switch control, external- 
meter jack, video inversion control, vid- 
eo/audio outputs, a 25-MHz IF band- 
width, and a remote downconverter. 

Sat-Tec 

Three models are available from Sat- 
Tec — the SR-3240 , priced at $539; the 
R-5000SP , priced at $279, and the 
R-7000 , priced at $379. The SR-3240 fea- 
tures rotary detent tuning, LED readout, 
automatic polarity switching; automatic 
antenna-selector, built-in scanner, and 
matrix stereo. The R-5000SP offers a po- 
larity switch, AFC, 5.5-to 7.5-MHz au- 
dio tuning, signal-strength meter (tun- 
ing), rotary tuning, remote downcon- 
verter, and a video output. The R-7000 
features a signal-strength meter scanning, 
polarity control, polarity-skew compensa- 
tion and stereo. 

Wilson Microwave Systems 

Two models, the YM 400 , priced at 
$495, and the YM 1000 , priced at $750, 
are offered. The YM 400 features continu- 
ous rotary tuning, scanning, automatic 
switching between satellite- and ter- 
restrial-TV, signal-strength meter, polar- 
ity control switch, 5.5- to 7.5-MHz audio 
tuning, and a SAW filter. The YM 1000 
features pushbutton tuning, remote con- 
trol, 5.5-to 7.5-MHz audio tuning, LED 
channel-readout, signal-strength meter, 
and automatic switching between satel- 
lite- and terrestrial-TV. 

Winegard 

Winegard offers the model SC-7035, 
priced at $950, and the model SC-7035S , 
priced at $1,025. Both units feature con- 
tinuous rotary tuning with LED display, 
fine tuning, remote antenna control, scan- 
ning, polarity switch, 5.5- to 8-MHz au- 
dio tuning, signal-strength meter, and a 
27-MHz IF bandwidth. R-E 
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A guide to what to look for when shopping for a dish, and a guide to what’s available. 


that entails. That loss, known as space or 
spreading loss, can be on the order of 196 
dB, so the signal strength on earth can be 
as low as .05 x 10~ 21 watts. The result is 
that the signal can literally be buried in a 
hash of thermal noise when it reaches the 
antenna’s reflector. 

For those reasons, the gain of the 
TVRO antenna needs to be 35 to 45 dB or 
more just to pull the signal out of the 
thermal noise level. That’s why relatively 
large reflectors are needed. 

In general, most TVRO dishes are par- 
abolic, although there are some on the 
market that are spherical. Regardless of 
the shape, most dishes are made form 


either aluminum, stainless steel, or fi- 
berglass (or similar material) with a met- 
alized surface. To reduce the effects of 
weathering, a metal dish is usually further 
treated with some heat- absorptive (not re- 
flective) material; the thermal properties 
of the material are important because we 
want to keep heat away from the feedhom. 
That treatment involves either applying 
rustproofing or coating the dish with fi- 
berglass. It is important that that step be 
taken so that the antenna doesn’t oxidize 
or pit, which can change the signal 
characteristics of the antenna. Pitting 
caused by oxidation can cause reflections 
and signal loss at the feedhom. 


THERE IS NO PART OF A TELEVISION RE- 

ceive-only (TVRO) system that is more 
obvious than the antenna dish. The dish, 
of course, is not actually an antenna. In- 
stead it serves a double function, gather- 
ing the very weak signals from a 
geostationery satellite, and focusing them 
on the antenna itself. In reality, the dish is 
little more than a signal-reflecting device. 

The importance of such a device is 
quite obvious when you consider the low 
strength of a downlinked signal. The out- 
put power of a typical satellite-TV tran- 
sponder is on the order of 5 watts. In 
addition, that signal must contend with 
traversing 22,000 miles and the losses that 
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Two considerations that you should 
keep in mind when shopping for a dish for 
your home TVRO system are the type of 
construction and wind-loading. In gener- 
al, dishes can be one-piece or petalized, 
and either solid or wire mesh. You will 
find that a dish that is petalized — made up 
of many sections — is easier to ship than a 
one-piece unit, but more difficult to as- 
semble. It is also easier to move a pe- 
talized dish, should the need arise. 

In general, you will also find that a 
solid dish is more prone to problems in 
high winds than one that is made up of 
wire mesh. Solid dishes are also much 
heavier than mesh ones and can accumu- 
late water or, in freezing weather, ice. 

Spherical versus parabolic 

Although the majority of dishes on the 
market are parabolic, spherical dishes do 
offer some advantages. For starters, the 
signal reflection characteristics of the dish 
can be excellent, with a sharper area of 
focus than that of a parabolic dish. A 
spherical dish doesn’t have to be precisely 
pointed at a satellite, unlike a parabolic 
antenna. In fact, it can be as much as 20- 
degrees off a direct line and the picture 
will still be usable. That means you can 
use a spherical dish to focus on several 
satellites simultaneously. Of course, the 
focal point for each satellite will be dif- 
ferent. 

You will primarily find a spherical dish 
used in a fixed installation with a fixed 
support that is usually very substantial. 
That substantial support is of benefit in an 
area where wind-loading is a significant 
factor. 

The primary disadvantage of the spher- 
ical dish, and the main reason it is not 
popular for use in home TVRO’s, is its 
long focal length, which can reach 12 to 
20 feet. (The focal length of an dish is the 
distance from its center to the focal 
point — the area where all of the signals 
are gathered at the feedhom.) 

Special considerations 

When you are choosing a dish for your 
TVRO system, there are some special 
considerations of which you should be 
aware. 

Dish gain , usually from 35 to 50 dB in a 
home TVRO system, is related to dish 
aperture. Unfortunately, dish manufac- 
turers usually quote that specification at 
the high end of the C-band range, where 
gain is usually higher, rather than at the 
middle or low-end of the band. Still, that 
specification is useful as a guide. In gener- 
al, you will find a six-foot dish has a gain 
of about 35 dB, with gain increasing 
about 1 dB for each extra foot in dish 
aperture until you reach 11 feet. Beyond 11 
feet, you will find about 1/2-dB gain-per- 
foot. Gain also depends on the curvature, 
shape (spherical vs. parabolic), and con- 
dition of the dish. 


Beamwidth tells you how well a par- 
ticular antenna will accept the signals of 
one satellite, while rejecting those of 
others. Therefore, the narrower the beam- 
width the more selective is the dish. 

For a TVRO system to function prop- 
erly, it must be properly matched 
throughout. That is why the VSWR, or 
Voltage Standing Wave Ratio, must be 
low, as close to 1 to 1 as possible. If the 
VSWR of a particular dish is poor, it 
means too much of the signal is not being 
focused on the feedhom, which results in 
a poor transfer of signal from the antenna 
to the receiver. That, of course, means 
that there’s a deterioration in the quality of 
the picture that you eventually see. 

Mounting Considerations 

There are several types of mounts that 
are suitable for a TVRO dish. Those are 
fixed mounts, Az/El mounts, and polar 
mounts. The fixed mount, as its name 
implies, is fixed in one direction at one 
satellite. That type of mount, if suitably 
reinforced, can withstand high winds the 
best. Of Course, it also has the advantage 
of not requiring adjustments once it’s in- 
stalled. That advantage is also its chief 
disadvantage, as it restricts you to viewing 
only one satellite. 

The most versatile mount is the Az/El 
(AZimuth/ELevation) type of mount. That 
type of mount allows you to move the dish 
across the satellite arc, as well as up and 
down. The chief disadvantage of that type 
of mount is that a change in one parameter 
(either azmuth or elevation), will require a 
change in the other. Hence, that type of 
mount is very difficult to adjust. 

The most popular mount for home 
TVRO’s is the polar mount. It features the 
adjustability of the Az/El mount, but 
takes many of the headaches out of adjust- 
ment because you only adjust the angle of 
azmuth; the elevation is taken care of au- 
tomatically. That type of mount can also 
be controlled from indoors. 

With all of that out of the way, let’s take 
a look at what the dish manufacturers are 
offering. 

Blonder-Tongue 

Our first manufacturer, Blonder- 
Tongue, offers 5 dishes suitable for home 
TVRO’s. Those are the $2050 model 
6034 (9-foot), which is expandable to the 
$2440 model 6035 (10- foot); the $2318 
model 6053 (12-foot); the $5107 model 
6048 and the $5186 model 6050 (15-foot), 
and the $6500 model 6026 (16-foot). 

Looking a little more closely at the 
dishes, the 603416035 is a solid dish of 
petalized construction. An interesting 
feature is that the 9-foot 6034 can be retro- 
fitted with extender panels to turn it into 
the 10-foot 6035. Gain is 39.5 dBi (9- 
foot)/40.1 dBi (10-foot), beamwidth is 1.9 
(9-foot)/1.7 (10-foot) degrees, VSWR is 
1.3:1, and winds to 100 mph can be with- 
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stood. The dish weighs 350 pounds (9- 
foot)/440 pounds (10-foot) and is avail- 
able with either Az/El or polar mounts. 

The model 6053 12-foot dish offers a 
gain of 41.7 dBi and a beamwidth of 1.5 
degrees. It is a solid dish of petalized 
construction, weighs 1100 pounds, and 
can withstand winds to 125 mph. The dish 



BLONDER-TONGUE 6034 


comes with a “T-bar” Az/El mount. 

Blonder-Tongue ’s 15-foot models are 
available with either prime focus (6048) 
or Cassegrain (6050) feeds. Both models 
are solid (fiberglass) dishes of petalized 
construction, weigh 1200 pounds, feature 
Az/El mounts, and can withstand winds 
to 100 mph. The model 6048 offers a gain 
of 43 dBi, a beamwidth of 1.1 degrees, 
and a VSWR of 1.3:1. The model 6050 
features a gain of 43.5 dBi, a beamwidth 
of 1.12 degrees, and a 1.3:1 VSWR. 

Finally, the 16-foot 6026 features a gain 
of 44.1 dBi, a beamwidth of 0.86 degrees, 
and a 1.3:1 VSWR. 

Boman Industries 

Boman Industries offers two dishes, 
the model SA-3000 and the model 
SA-2400. Looking at the top-of-the-line 
SA-3000 , that 10-foot one-piece con- 
struction, fiberglass dish is rated to with- 
stand winds of up to 120 mph. It boasts a 
VSWR rating of 1.2:1 and a gain of 40.1 
dB. It sells for $840.50. The smaller (8- 
foot) SA-2400 is also of one-piece con- 
struction, but the material used is spun 
aluminum. It sells for $365.50. 

Comtech Antenna Corporation 

Comtech offers offers a wide variety of 
dishes. Their 10-foot model boasts a gain 
of 40 dBi, a beamwidth of 1.7 degrees, 
and weighs 650 pounds. It is made of 
fiberglass, features a manual Az/El 
mount, and sells for $1790. The 12.5-foot 
model has a gain of 42.9 dBi, a beam- 
width of 1 .4°, and a weight of 800 pounds. 
It is made of fiberglass, features either an 
Az/El or polar mount, and sells for $2060. 

Conifer 

Conifer offers a 12-foot, petalized wire- 
mesh dish. The model AN -1200 features a 



The 16-foot X-16 has a gain of 43.5 dB 
It is of petalized wire-mesh construction 


INDUSTRIES PPD Sphinx 


CONIFER AN-1200 


mount, and sells for $1235. A 10-foot ver 
sion and Cassegrain feed are also avail 


gain of 42.3 dBi, a beam width of 1.5 
degrees, and weighs 300 pounds. It uses a 
polar mount, is rated to withstand winds 
up to 100 mph, and sells for $1300. 

Delta Satellite 

Delta’s Starduster is an 8-foot spun alu- 
minum solid dish that boasts a gain of 
38.5 dB, uses a polar mount, weighs 69 


weighs 290 pounds, uses a polar mount, 
and can withstand winds to 100 mph. It 


Janeil 

The Janeil 9-foot dish is a petalized, 
aluminum mesh unit. It boasts a gain of 
39.5 dB and a beamwidth of 1.89 degrees. 
Its polar mount features a full declination- 
tracking adjustment. The dish itself 
weighs 1 10 pounds; the mount weighs 130 
pounds. The suggested retail price is 
$929. 

Also from Janeil is their Dark Star 


sells for $2995. 

Luly Telecommunications 

Luly offers a variety of popular-sized 


wire-mesh dishes. Their 6-foot model has 
a gain of 35 dB, a beamwidth of 2.8 
degrees, and sells for $950. Their 8-foot 
model has a gain of 37 . 5 dB , a beamwidth 
of 2.2 degrees, and sells for $1050. Their 
10-foot model has a gain of 39.5 dB, a 
beamwidth of 1.7 degrees, and sells for 
$1150. Their 12-foot model has a gain of 
41.5dB, a beamwidth of 1.4 degrees, and 


McCullough Satellite 


DELTA Starduster 


pounds, and sells for $799. Other dishes 
in the line include the 10-foot fiberglass 


Delta 1 ($1149) and the 13-foot Delta II 


($1895) 


General Instrument 

Among the offerings from General In- 
strument are the SA081S, SA102 , and the 


McCULLOUGH SATELLITE Wagon Wheel 


KLM offers 8-, 11-, and 16-foot mod- 
els. The 8-foot Mini-X has a 37.3-dB 
gain. It is of of petalized wire-mesh con- 
struction, weighs 85 pounds, uses a polar 


beamwidth of 1 .5-3.2 degrees. It is made 
of spun aluminum, uses a polar mount, 


McCullough satellite 8-Bail 

McCullough offers both spherical and 
parabolic dishes in kit form. Their alumi- 
num-mesh 8-ball spherical dish (featured 
in the August and September 1981 issues 
of Radio-Electronics) is available in 8- 
($395), 10- ($445), 12- ($475) and 16-foot 


and sells for $2540 


mount, and can withstand winds to 100 
mph. It sells for $850. 

The 11 -foot X-ll has a gain of 40.5 dB. 


Industries PPD 

The Sphinx is a 12-foot petalized, poly- 
urethane dish. It boasts a gain of 42 dBi 
and a beamwidth of 1.35 degrees. The 
dish weighs 380 pounds, uses a polar 


It is of petalized wire-mesh construction, 
weighs 125 pounds, uses a polar mount, 


and can withstand winds to 100 mph. The 


($1200) versions. Their aluminum-mesh 
Wagon-Wheel parabolic dishes are avail- 
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able in 8- ($300) and 10-foot ($350) sizes. 
Also available from the company are 8- 
($300) and 10-foot ($350) parabolic fi- 
berglass dishes. 

Miralite Corp. 

The Miralite Corporation offers two 
dishes that are suitable for home TVRO 
applications. Their 12-foot model offers 
42-dB gain, weighs 300 pounds, and can 
withstand winds to 125 mph. It sells for 
$2484. An 8-foot model, which sells for 
$1085, is also available. 

Paradigm Manufacturing 

Paradigm offers their Paraclipse dishes 
in three sizes. All models are of mesh 
construction and come with polar 
mounts. The 9-foot model has 39.3-dB 
gain and a beamwidth of 1.8 degrees. It 
sells for $995. The 12-foot model has a 
gain of 42.3 dB and a beamwidth of 1.28 
degrees. It sells for $1295. Finally, the 16- 
foot model has a gain of 44.8 dB and a 
.beamwidth of .9 degrees. That dish sells 
for $4995. 

Pico Satellite 

Pico offers single and dual-feed mod- 
els. The SAR-J4SF is a 14-foot dish with a 
43.6-dB gain and a 1.27 degree beam- 
width. It weighs 356 pounds, is of cast 
aluminum construction, can withstand 
winds to 120 mph, and costs $3350. 

The SAR-10SF is a 10-foot dish with a 
gain of 40.8 dB and a beamwidth of 1.51 
degrees. It is made of cast aluminum, 
weighs 205 pounds, and is rated to with- 
stand winds to 125 mph. The dish sells for 
$2,050. 

In dual-feed models, there is the 
SAR-10DF. That 10-foot dish has a 40.5- 
dB gain and a 1.55-degree beamwidth. It 
weighs 205 pounds, is made of cast alu- 
minum, and can withstand winds to 125 
mph. It sells for $2,250. 

The 14-foot SAR-14DF dual-feed dish 
has a gain of 43 . 1 dB and a beamwidth of 
1.3 degrees. It weighs 356 pounds, is 
made of cast aluminum, and can with- 
stand winds to 125 mph. It sells for 
$3,350. 

Quadralite 


tional- vehicle (RV) use. That relatively 
small dish has a gain of 34 dB and a 
beamwidth of 3.75 degrees. It is of plas- 
tic/fiberglass/metal construction and 
weighs 85 pounds, including polar 
mount. The dish sells for $335. 

Regency Satellite Systems 

From Regency comes the SA 9000. 
That 7 1 /2-foot dish is made from marine 


V S WR of 1 . 25 : 1 and a beamwidth of 1 . 05 
degrees. That 16-foot dish is made of fi- 
berglass, features three-piece solid con- 
struction, weighs 1270 pounds, can 
withstand winds to 120 mph, and uses a 
polar mount. That dish sells for $4995. 

Wilson Microwave 

The MD-9 has a gain of 38.5 dB and a 
beamwidth of 1.8 degrees. The gal- 




REGENCY SA9000 


WILSON MD-9 


aluminum, is of one-piece construction, 
weighs 156 pounds, and offers 38.5-dB 
gain. It sells for $595. 

Symtel 

The Vision 2000 from Symtel is avail- 
able in two sizes. The 8-foot model has a 
gain of 38.5 dB, a beamwidth of 1.9 de- 
grees, uses a polar mount, and weighs 94 
pounds; the one-piece, solid-construction 
dish sells for $579. 

The 10-foot Vision 2000 has a gain of 
40.5 dB, a beamwidth of 1.65 degrees, 
uses a polar mount, and weighs 167 
pounds. That one-piece, solid-con- 
struction dish sells for $899. 

USS/Maspro 

USS/Maspro markets three 


vanized-steel, petalized construction, 8- 
foot, 8-inch dish weighs 250 pounds and 
can withstand winds to 100 mph. It sells 
for $499. 

Winegard 

The model SC-1018/SC-1019 (chrome/ 
black satin finish) is a 10-foot perforated 
aluminum dish. It boasts a gain of 39.5 
dB and a beamwidth of 1.6-degrees. It 
weighs 92 pounds, can withstand winds to 


. antennas. 

At the low end of its line is the model 
300-1, which has a gain of 42.2 dB, a 
VSWR of 1.25:1, and a beamwidth of 
1.35 degrees. That 12.6-foot dish is made 
of fiberglass, features two-piece solid 
construction, weighs 520 pounds, can 
withstand winds to 125 mph, and uses a 
polar mount. It sells for $1095. 

The model 380-1 has a gain of 44.4 dB, 
a VSWR of 1.25:1, and a beamwidth of 
1 .05 degrees. That 16-foot dish is made of 
fiberglass, features three-piece solid con- 
struction, weights 1270 pounds, can with- 
stand winds to 120 mph, and uses a polar 
mount. It sells for $1895. 

At the top-of-the-line is USS/Maspro ’s 
commercial-grade model 500-1. The 
model 500-1 has a gain of 44.4 dB, a 


WINEGARD SC1019 


125 mph, and uses a polar mount It sells 
for $1077. 

Winegard also offers an 8-foot alumi- 
num dish with a gain of 37 . 5 dB . It uses a 
polar mount and sells for $484. ' r-e 


QUADRALITE 4-foot dish 


Quadralite offers a rather interesting 
entry — a 4-foot dish intended for recrea- 



Feedhorns, 

Waveguides, and LNA's 


MARC STERN 


A TVRO system has many stages, each doing a specific job and having its own set of 
specifications. In this article, we’ll look at those stages that get the signal from the dish and 
feed it to your receiver. 


course — is the feedhom. That device col- 
lects the weak signals that are reflected 
from the dish and focuses them on the 
antenna itself. 

The most widely used feedhorn ar- 
rangement is known as a prime-focus ar- 
rangement, so named because of the 
placement of the feedhom. Located at the 
spot (known as the focal point) where the 
reflected signals from the dish are concen- 
trated, its function is to collect as much of 
the focused signal energy as possible. It is 
the type most likely to be found in a home 
TVRO system. 

Another type of feed — called a Cas- 
segrain system — uses a second reflector 
shaped as a hyperbola; hence, it is known 
as a hyperboloidal subreflector. The first 
reflector is the dish itself, with the second- 


ary reflector located at the prime focal 
point. The sub-reflector refocuses the re- 
flected satellite signal (from the dish) 
through an opening (aperture) in the cen- 
ter of the dish to a low-noise amplifier or 


THE POPULARITY OF SATELLITE-RECEIVER 

systems has brought with it a great deal of 
confusion as to which one to purchase. 
That’s because several manufacturers of- 
fer a number of microwave products with 
hard-to-understand specifications . 

To the average consumer, specifica- 
tions sheets contain nothing more than a 
lot of electronic mumbo-jumbo that only 
serves to further add to the problem. So to 
help make the task of deciding which sys- 
tem to purchase a little easier, we’ve sim- 
plified the specifications of some of the 
devices and listed only the most impor- 


The primary advantage of the Cas- 
segrain arrangement over the feedhorn 
type is the additional gain that it provides. 
The disadvantage of that system is that it’s 
harder to adjust than the prime-focus ar- 
rangement and the second reflector is in 
the path of the incident signals. That 
means that some of the signal will be 
blocked out (aperture blockage). 

There are ways, however, to overcome 
the drawbacks associated the Cassegrain 
system. One remedy is to use a larger dish 
to allow for apertureblockage losses. 


Feedhorn 

One of the most important parts of any 
home TVRO system — after the dish, of 


RECEIVING m 




OCTOBER 1984 


RADIO-ELECTRONICS 


However, that’s not always convenient. 

Waveguide 

Unlike the conventional TV receiver 
where the incoming signal is picked up by 
an antenna and transferred to the signal- 
processing circuits in a TV set, microwave 
signals are reflected from the dish onto a 
waveguide, which then directs the signal 
to the antenna. A waveguide is used at 
microwave frequencies because of its 
lower loss when compared to coaxial ca- 
ble. While it is possible to use other cable 
types, those cables are very expensive. 

In many cases, when you look at the 
feedhom you will see several metallic cir- 
cles surrounding the central waveguide. 
Those rings are part of what is known as a 
scalar feed. The purpose of those rings is 
to help concentrate any satellite signals in 
the waveguide. 

The antenna 

The antenna (also sometimes called the 
antenna probe or simply the probe) is lo- 
cated in the feedhom at the end farthest 
away from the prime focal point. (Note 
that you cannot buy the probe sepa- 
rately — it comes with the feedhorn.) 
From the antenna, the signal is fed to the 
LNA. 

Because TVRO systems operate in the 
gigahertz region, the antenna is tiny — 
about one-inch overall. That broadband 
antenna is tuned to be resonant over the C- 
band frequency range. 

Low-noise amplifiers 

The signal from the antenna probe is, as 
stated before, directed to an LNA. That 
wideband, non-tunable amplifier has an 
amplification factor of about 100,000 
(roughly 50 dB). It is usually encased in a 
weather-proof container — since it is lo- 
cated outdoors — and mounted just to the 
rear of the feedhom (usually as a part of 
the feed system). It has an input-frequen- 
cy range of 3. 7-4. 2 GHz. 

Not only does the LNA amplify the 
satellite signal, but it also amplifies any 
noise that may be presented to its input. 
That includes any noise generated by the 
amplifier itself. 

Also, even the noise generated by the 
radiated heat-energy from the earth can 
interfere with the satellite signals (which 
are inherently very weak). That’s why an 
LNA’s most important specification is 
given in Kelvins (or degrees Kelvins). The 
lower that noise-temperature rating, the 
lower the noise that is generated by the 
device. Popular LNA’s generally have 
noise temperatures in the range of 
80°K-120°K. 

In putting together a TVRO system, 
another important rating to keep in mind 
is the signal-to-noise ratio (G/T) or figure 
of merit (expressed in Kelvins or deci- 
bels). That figure is a measure of how 
much electrical noise will be added to 


signals presented to the LNA input, 
however the figure of merit is independent 
of the gain of the amplifier. In other 
words, the noise level does not effect the 
gain of the LNA. 

The gain is far more dependent on fre- 
quency range than the noise figure. For 
instance, an LNA with a noise figure of 
1.5 dB can have gain variation of as much 
as 6 dB, as the frequency range changes 
over the C band. As noted in other articles 
in this section, manufacturers usually 
specify the maximum gain figure in their 
literature, rather than on the average. 
Therefore, you may find the actual gain at 
a particular frequency to be considerably 
lower. 

LNA components 

Most LNA’s use gallium-arsenide 
(GaAs) FET’s, although some use bipolar 
transistors. The features we need are ex- 
cellent gain and the ability to take low- 
level signals and amplify them into usable 
levels. 

The LNA is little more than a signal 
amplification device. It raises the ampli- 
tude of the signal by many orders of mag- 
nitude, but that’s all it does. That means 
that the signal exiting the LNA is at the 
same frequency as that presented to its 
input. 

While, it is possible to feed those sig- 
nals directly to the satellite receiver 
through coaxial cable (as was once the 
case), to do so requires using fairly long 
runs of very expensive, hard-to-work- 
with cable — called helix. (The losses as- 
sociated with “regular” coax at are too 
high for the cable to be used at microwave 
frequencies.) 

A more practical arrangement is the 
one found in the most systems today: The 
downconverter is placed at the output of 
the LNA (mounted on the dish structure), 
and its output is fed to the receiver through 
common coaxial cable. The downcon- 
verter acts like the front end of a super- 
heterodyne receiver: It takes the LNA’s 
output and mixes it to produce an inter- 
mediate frequency of about 70 MHz. 

Low-noise converter 

Sometimes the LNA and downcon- 
verter are combined into one device, 
called a low-noise converter (LNC). That 
eliminates the need to run a line between 
the LNA and downconverter. The two 
components may then be mounted in a 
single waterproof enclosure, which re- 
sults in reduced installation time and 
lower manufacturing cost. 

Low-noise block downconverter 

There is another type TVRO system in 
which the antenna and LNA handle all 
transponder frequencies as a block; here 
the LNA acts as a low-noise block con- 
verter or LNB, combining the amplifica- 
tion and mixing functions. 


Amplica 

Amplica has several LNA models to 
choose from, ranging in price from about 
$300 to $800. Each of the models, the 
AC D 305 30, AC D 305 32 9, ACD305331 
and ACD305332 has a gain of 50 dB . But 
each model’s noise figure is different: The 
$329 ACD30530 has a noise temperature 



AMPLICA model ADC 305-305 LNA. 


of 120°K, the $399 ACD305329 has a 
noise temperature of 100°K, the $599 
ACD305331 has a noise temperature of 
90°K, while the $799 ACD305332 has 
one of only 85°K. 

Avantek 

A similar situation exists with Avan- 
tek’s LNA’s. While each model has a gain 
of 48 dB, the noise temperature vary from 
120°K for the $375 AWC-42120 to 100°K 
for the $525 AWC42100 , to 90°K for the 
$689 MC -42085, to 80°K for the $895 
AWC-42080. 

Boman Industries 

The LNA-912 series of low-noise ampli- 
fiers from Bowman features a gain of 50 
dB, while their LNA-910 series features a 
gain of 53 dB. Six different models are 
available, ranging in price from $139 to 
$219. Their noise temperatures range 
from 120 °K to 80°K. 

Boman also offers a variety of 
feedhoms including the $99.50 RFH-75-t 
($114.50 with remote) and their EFH-75- 
Ilt ($79.50). Both are scalar-feed types 
and use DC motors for antenna probe ro- 
tation. The EFH-90 is priced at $99.50 
and is another scalar feed with 180-degree 
rotation. (A solid-state version is avail- 
able.) 

The EFH-90-PH polarizer mounts in 
standard feedhoms and costs $129. It uses 
a ferrite design to keep moving parts to a 
minimum. It features 180-degree rotation. 


Gillaspie Communications, Inc. 

Two LNA’s from Gillaspie are avail- 



GILLASPIE model GLN-3742 LNA. 
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Syntronic 

An integrated LNA and feedhorn is 
available from Syntronic for $495 . It has 
no insertion loss between the LNA and 
feed, and electronic polarity selection 
(with no moving parts or adjustments). An 
adjustable choke is included to optimize 
the focal point. The noise temperature of 
the integrated LNA/feedhom is 100°K. Its 
gain is 50 dB. 

Winegard 

Winegard’s SC-8101 sells for $384. It 
has a gain specified at 50 dB and a noise 
temperature of 100°K. R-E 


weatherproof construction and are cov- 
ered by a 9 month warranty. 


able, each with a gain of 50 dB. The 
GLN-3742-100N/A sells for $175 and has 
a noise temperature of 100°K. The 
GLN-3742-120 sells for $150, and has a 
noise temperature of 120°K. 

International Satellite Video 

International Satellite Video offers 
their Polatron 111 polarizer, for $59.95. 
It’s a solid-state polarizer: Polarity 
changes are accomplished magnetically 
(no moving parts are used). 

M/A-COM Electronics Canada 

This line of LNA’s features a minimum 
gain of 50 dB. Priced from $160 to $300, 
the models in the 2016 LNA line are rated 
at 120°K, 100°K, and 85°K. 

Microwave Applications Group 

The ferrite polarization rotator, model 
FPR-1 C/D , available for $132 features 


R.L. DRAKE model 2575 LNA. 


Electronics Paperback Books 

NEW Paperbacks You’ll Want To Read 

CHECK OFF THE ONES YOU WANT 
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MICROWAVE APPLICATIONS GROUP FPR1 fer- 
rite polarization rotator. 

automatic polarization selection, using 
Faraday rotation. It has an insertion loss of 
0.15 dB and a rotation of 120°. 

Radio Semiconductor/Locom 

The RF -900-120 , which sells for $180 
has a noise temperature of 120°K. The 
RF-900-100 , which sells for $160 has a 
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LOCOM models RF-900 (top) and RF-30. 

noise temperature of 100°K. The 
RF -900-85, which sells for $280, is rated 
at 85°K. Each model has a gain of 52 dB. 


ELECTRONIC TECHNOLOGY TODAY INC. 

P.O. Box 240, Massapequa Park, NY 11762 


Number of books ordered | | 

Total Price of Books 

Sales Tax (NY State Residents only) 

Shipping and Handling 

(75c 1 or 2 books 30c each addl. book) 


R.L. Drake 

Drake has three LNA models, the 
2575, 2574, and the 2573. They sell for 
$329, $429, and $599 respectively. The 
Drake LNA’s use GaAs FET amplifiers 
and each has a gain of 53 dB. Their re- 
spective maximum noise temperatures are 
120°K, 100°K, and 85°K. 

The LNA’s, as you might expect use 
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MANUFACTURER LIST 


Anderson Scientific, Inc. 

2121 Rand Road 
Rapid City, SD 57702 

Antenna Technology Corp. 

895 Central Florida Parkway 
Orlando, FL 32809 

Arunta Satellite Telecommunications 

Box 15082 
Phoenix, A Z 85060 


Automation Techniques, Inc. 

1550 North 105th East Ave. 

Tulsa, OK 74116 

Avantek, Inc. 

481 Cottonwood Drive 
Milpitas, CA 95035-7492 

Avcom 

500 Research Rd. 

Richmond, VA 23236 

Birdview Satellite Communications, 
Inc. 

Box 963 

Chanute, KS 66720 

Blonder-Tongue 

Brown Road 

Old Bridge, NJ 08857 

Boman Industries 

9300 Hall Rd. 

Downey, CA 90241 

Burr Engineering 

730 East Michigan Ave. 

Battle Creek, Ml 49017 

Channel Master 

Ellenville, NY 12428 

Comtech Antenna Corp. 

3100 Communications Rd. 

Box 428 

St. Cloud, FL 32769 

Conifer Corp. 

1400 North Roosevelt 
Burlington, IA 52601 

Delta Satellite Corp. 

One Echo Plaza 
Cedarburg, W! 53012 

Earth Terminals 

One Microwave Plaza 
Cincinnati, Ohio 45242-9502 

General Instrument RF Systems 

4229 South Fremont Ave. 

Tucson, A Z 85714 

Gensat/Microdesign Ltd. 

1300 Bay St. 

Toronto, Ont. M5R 3K8 

Gillaspie 

365 San Aleso Ave. 

Sunnyvale, CA 94086 


Gould/Dexcel Division 

2580 Junction Ave. 

San Jose, CA 95134 

Industries PPD, Inc. 

1649 sud, rue Belvedere 
Sherbrooke, Que., Canada J1H 4E4 

International Satellite Video Corp. 

Box 5685 

Orange, CA 92667 


Intersat 

1000 Lake Saint Louis Blvd. 
Lake Saint Louis, MO 63367 

Janeil Corp. 

6860 Camby Ave. #113 
Reseda, CA 91335 

KLM Electronics Inc. 

P.O. Box 816 
Morgan Hill, CA 95037 


Lindsay America 

477 East Willow St. 

Williamsport, PA 17701 

Locator, Inc. 

Box 3422 

Kimberling City, MO 65686 

Lowrance Electronics, Inc. 

12000 East Skelly Dr. 

Tulsa, OK 74128 

LSI Technologies 

340A West Trinity Lane 
Nashville, TN 37207 

Luly Telecommunications Corp. 

Box 2311 

San Bernardino, CA 92406 

Luxor (North America) Corp. 

600-1 08th Ave. N.E. 

Suite 539 

Bellevue, WA 98009-0032 

M/A-COM Prodelin, Inc. 

Box 468 

Newton, NC 28658 

McCullough Satellite Equipment 

Route 5, Box 97 
Salem, AR 72576 

Microdesign Ltd. 

(Gensat) 951 Alness St. 
Downsview, Ont. M3J 2J1 

Micro-Link Systems, Inc. 

6101 Webster St. 

Dayton, OH 45414 

Microwave Applications Group 

3030 Industrial Parkway 
Santa Maria, CA 93455 

Miralite 

4050 Chandler 
Santa Ana, CA 92704 


National Microtech, Inc. 

Drawer E 

Grenada, MS 38901 

National Micro-Dynamics, Inc. 

6153 Airways Blvd. 

Chattanooga, TN 37421 

Newton Electronics Inc. 

340 East Middlefield Rd. 

Mountain View, CA 94043 

Odom Antennas, Inc. 

1st State Bank Bldg. 202 
PO Box 1017 
Beebe, AR 72012 

Paradigm Manufacturing, Inc. 

3711 Meadowview Drive 
Redding, CA 96002 

Pico Satellite, Inc. 

415 Gator Drive 
Lantana, FL 33462 

Quadralite, Inc. 

114 West Corsicana 
Athens, TX 75751 

Quantum Associates 

Box 18 

Alpine, WY 83128 

Radio Semiconductor, Inc. (Locom) 

315 Brenner Pike 
State College, PA 16801 

Regency Satellite Systems 

7707 Records St. 

Indianapolis, IN 46226 

R.L. Drake Co. 

540 Richard St. 

Miamisburg, Ohio 45342 

Sat-Tec Sales, Inc. 

2575 Baird Rd. 

Penfield, NY 14526 

Symtel, The Barnhart Corp. 

6135 2nd St., NW 
Albuquerque, NM 87107 

Syntronic Instruments, Inc. 

100 Industrial Road 
Addison, IL 60101 


United Satellite Systems(USS/Maspro) 

Highway One West 

Thief River Falls, MN 56701 

Vista Electronics 

1101 West Elm St. 

Cabot, AR 72023 


Wilson Microwave Systems, Inc. 

4286 South Polaris Ave. 

Las Vegas, NV 89103 

Winegard Satellite Systems 

3000 Kirkwood St. 

Burlington, IA 52601 
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FLOYD L. OATS 


This month we’ll test the 1C tester and then well look at some options that you can add. 


Open all the isolation switches 
(S1-S16) and make sure that the test sock- 
et is empty and that there are no power- 
supply jumpers between S03 and S02. 
Read the sixteen response bits by per- 
forming memory reads on addresses 
CF00H and CF01H. Both of those ad- 
dresses should return FFH, indicating that 
the response is equal to sixteen “1” bits. 
Next, close all the isolation switches and 
write sixteen zeros in the stimulus latches 
by writing 00 into address CF00H. Read 
the response as before and look for sixteen 
zero bits. Now write all ones in the stim- 
ulus latches by writing FFH into memory 
address CFFFH and check for a response 
of all ones, as before. At this point, the 
tester is in a configuration where all stim- 
ulus information should be exactly dupli- 
cated on the response lines. 

The next test will require a short pro- 
gram to send counting stimuli to the test- 
er. After each stimulus is sent to the 
latches, the response is accepted and com- 
pared with the stimulus for equality. If 


single-bit failures are observed during the 
the test, the components and wiring asso- 
ciated with that particular bit should be 
checked carefully. If the bit patterns don’t 
change or if they don’t even resemble the 
correct patterns, the control circuitry 
might be at fault. Any discrepancies noted 
up to this point must be repaired before 
proceeding with further tests. 

The final series of tests will verify the 
wiring of the isolation switches. Starting 
with all switches closed, open one switch 
and send a stimulus of all zeros. The re- 
sponse should be all zeros except for a 
single “1” bit, which should correspond 
to the open switch. Now close the switch 
just tested and open the next switch, then 
perform a similar stimulus/response test 
on this switch. Continue in this fashion 
until all sixteen switches have been tested. 
The final test is started with all switches 
open and is similar to the previous test in 
that one switch at a time is tested. This 
time the switches will be closed one at a 
time. Send test patterns of all zeros and 


DO KT O LAST MONTH ’ WE DE ' 

■ dll £ > scribed the IC-tester 
circuit and the theory behind how it 
works. Now it’s time to make sure that it 
does work. After we do that, we’ll look at 
some options that you can add to your 
tester. For example, we’ll build a low- 
budget logic analyzer — it works by ex- 
panding your oscilloscope display to 16 
traces. 

Testing the tester 

Most of the components and wiring are 
located in the data paths so the inherent 
self-diagnostic feature of the tester can be 
utilized as a debugging aid for the finished 
project. After the device is built and con- 
nected to the host computer, preliminary 
testing can begin. 

For the purpose of discussion, we will 
assume that the device has been mapped 
into memory addresses CF00H through 
CFFFH (as it is shown in the schematic). 
Note: An “H” indicates that a number is 
written in hexadecimal form. 


m 

D) 1 

I 

“LT" 

□ U 
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INPUTS 




OUTPUTS 


OPERATION 

MODE 

CK1 

CK2 

D S 

Dn 


Q 1 

q 2 

“3 

PARALLEL LOAD 

H 

X 


X 

I 

L 

L 

L 

L 

H 

X 

i 

X 

H 

H 

H 

H 

H 

SHIFT RIGHT 

L 

1 

X 

I 

X 

L 

qO 

qi 

q2 

L 

; 

X 

H 

X 

H 

qO 

ql 

q2 

MODE CHANGE 

t 

L 

X 

X 

X 

NO CHANGE 


t 

H 

X 

X 

X 

UNDETERMINED 



X 

L 

X 

X 

NO CHANGE 



X 

H 

X 

X 

UNDETERMINED 


I: LOW VOLTAGE ONE SETUPTIME PRIOR TO HIGH-TO-LOW CLOCK TRANSITION 
LOWER CASE LETTERS REPRESENT STATE OF REFERENCED OUTPUT ONE SETUPTIME PRIOR TO 
HIGH-TO-LOW CLOCK TRANSITION 
t: LOW-TO-HIGH TRANSITION 
i: HIGH-TO-LOW TRANSITION 

FIG. 5 — THE 74LS95. Before you test any 1C, you have to prepare a function table. That’s not only 
because you have to determine a valid and complete set of stimuli, but you also have to determine what 
kind of response you should expect. 


look for a response of all ones except for 
the single closed switch. 

Using the tester 

In order to test an IC, the isolation 
switches and the power-supply jumpers 
must be configured for the specific circuit 
to be tested. The switches assigned to 
input pins of the test circuit must be closed 
and those assigned to output pins and 
power supply pins must be open. The ac- 
tual test is done by comparing the set of 
test responses with a set of known good 
responses. 

The best way to obtain a set of good 
responses is to issue stimuli to an IC (of 
the type you want to test) that you know to 
be good. You can save the responses for 
future comparison. Actually you should 
save both stimuli and responses since the 
patterns issued during the test must exact- 
ly match those used to create the initial 
patterns. A less attractive way of obtain- 
ing good response data is to issue patterns 
to a circuit thought to be good and then 
manually examine the response data to 
see if it is correct. 

Let’s consider the steps involved in test- 
ing the SN74LS95, a four-bit shift register 
with parallel-load capability. Figure 5 
shows the pinout for that 14-pin IC along 
with a table that describes the circuit’s 
functions. The mode input (pin 6) deter- 


mines the mode in which the circuit is 
operating (parallel load or shift), and also 
determines which of the two clocks is 
permitted to change the register contents. 
The function table reveals that there are 
edge transitions in the mode-change area 
that will cause indeterminate results. 
Those transitions should be avoided dur- 
ing the testing process because they repre- 
sent invalid stimuli. 

Fourteen-pin IC’s should be mounted in 
the 16-pin socket such that pins 8 and 9 of 
the 16-pin socket are empty. (Con- 
sequently, pin 14 of the IC is connected to 
pin 16 of the test socket and to SI 6.) Fig- 
ure 6 shows that and also indicates the 
required position of each isolation switch 
for that particular IC. The + 5-volt power- 
supply jumper must be connected from 
S03 pin 14 to S02 pin 16. The ground 
jumper goes from S03 pin 7 to S02 pin 7. 
Set up the switches and power-supply 
jumpers, insert the IC into the test socket, 
and testing can begin. 

The 74LS95 has multiple edge-sen- 
sitive inputs. As we mentioned pre- 
viously, counting through the inputs does 
not generate suitable (complete and valid) 
stimuli for that IC. We shall use what 
amounts to a smaller and somewhat sim- 
pler set of test patterns as shown in Table 
1. 

Table 1 indicates that several patterns 


are issued to the 74LS95 before each re- 
sponse is read. For example, consider line 
12 of the table. A stimulus of 0228H is 
sent, bringing CK2, mode, and d 2 high. 
That is followed by O068H on line 13, 
which brings CK2 low. A response is then 
accepted; it and should equal 9028H on 
line 14. 

How does the host know when to accept 
a response? The software driver can take 
advantage of the fact that the isolation 
switches for the two power-supply pins are 
known to be open and that, consequently, 
those two pins are not sensitive to stimuli. 
Bits 7 and 16 can be used to imbed con- 
trol-flag bits into the test data. Those can 
be used to tell the host whether to generate 
a stimulus, expect a response, call a sub- 
routine, etc. 

For example, when the ground line (bit 
7) is made high, as on line 16, it indicates 
(to the author’s test software) that a re- 
sponse is to be taken after the pattern is 
sent. When the + 5-volt line is made high 
as on line 18 , the software driver will call a 
subroutine to clear the 74LS95 before 
sending the test pattern on line 18. Notice 
that line 15 brings bits 16 and 7 of the test 
circuit low. The software driver writes that 
pattern and then proceeds to the next pat- 
tern on line 16. The pattern on line 16 has 
bit seven high (ground pin), causing the 
driver to accept a response (line 17) after 
sending the 0070H pattern. When both 
supply lines are high as on line thirty, it 
signifies “end of test. ” That use of power 
supply pins is one way, but not the only 
way, of simplify the passage of control 
parameters to the software. 

Because the SN74LS95 does not have a 
separate clear pin, the clear subroutine 
(Table 1 , lines 1-4) must use the parallel- 
load capability of the circuit to load all 
zeros into the internal register. The re- 
sponse should be tested after the clear 
subroutine since a failure here will cause 
subsequent failures in the main body of 
the test. It is good general practice to flag 
the earliest possible failure in a series of 
tests, especially if the software is going to 
perform a complete and exhaustive failure 
analysis. 

Options 

If you build the tester on a prototyping 
board designed for your host system, you 
will almost certainly find that there is 
plenty of space left on the board for possi- 
ble expansion. For example, an 18-pin 
socket may be added for the purpose of 
testing specific 18-pin circuits such as the 
popular 2114 RAM series. (The power 
supply pins would be permanently wired 
to the power-supply lines, while the other 
sixteen pins would be wired parallel to the 
sixteen test socket pins.) Pin correspon- 
dence between the test socket and the 18- 
pin socket can be assigned in any conve- 
nient order. 

The addition of a PROM or EPROM 
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SN7495 PIN 

14 

13 

12 

11 

10 

9 

8 



7 

6 

5 

4 

3 

2 

1 

FUNCTION 

+5V 

Qo 

Q i 

0 2 

a 3 

CK1 

CK2 

NC 

NC 

GD 

MODE 

d 3 

d 2 

a i 

Do 

D S 

SWITCH NUMBER 

S16 

S15 

S14 

S13 

S12 

S11 

S10 

S9 

S8 

S7 

S6 

S5 

S4 

S3 

S2 

SI 

AND POSITION 


vC 


X 


o 

O+O 

o 

o 

-o+o- 

o 

0+0 


o 

0+0- 

o 

o+o- 

o 

0+0 

o 

0+0 

o 

0+0 

o 

o+o 


FIG. 6— SWITCH SETUP for testing the 7495 4-bit shift register. 


programmer is practical because there are 
already sixteen latches on the board. If 
you add another SN74LS75, you’ll have 
enough latches for the data and address 
lines of a 4K PROM. A square- or rec- 
tangular-wave generator may be added by 
selecting a bit and placing it under soft- 
ware control. Parameters describing the 
desired wave could be passed to software 
which would then compute the loop varia- 
bles required to create the wave on the 
chosen bit line. Squarewave monitoring 
could be done by bringing the external 
wave into a bit line and letting the software 
sample the line. Those are just a few of the 
many ways to expand the IC tester. 

Oscilloscope adapter 

The logic analyzer is a very useful tool. 
But because it’s also rather expensive, 
most hobbyists do not have access to one. 
However, we’ll offer an alternative to the 
logic analyzer: an adapter for your os- 
cilloscope that allows it to display 16 sig- 


nals. Of course, its linearity and general 
quality of presentation won’t match that 
of the logic analyzer. And it won’t imitate 
the varied and complex functions of a 
logic analyzer. But it can be built from 
inexpensive, common logic-components. 
So for a very small expense, you can add a 
valuable tool for testing digital IC’s to 
your testbench. Perhaps more important, 
the oscilloscope-adapter logic analyzer 
can be an excellent tutorial aid. 

The author’s display-adapter prototype 
was developed as an expansion of the digi- 
tal IC tester that was presented last month, 
and it uses TTL IC’s. However, the os- 
cilloscope adapter can be built as a stand- 
alone unit, and the ideas can be applied to 
other logic families as well as TTL. 

A look at the circuit 

The oscilloscope adapter’s circuit (its 
schematic is shown in Fig. 7) uses a coun- 
ter/multiplexer/converter scheme to time- 
share sixteen digital signals onto a single 


oscilloscope channel. 

The display counter, IC12 (a 74LS191 
synchronous up/down counter), selects 
one of the sixteen channels for display. As 
it counts, each channel is selected in prop- 
er sequence — channel 1 is displayed on 
top, and channel 16 on the bottom. 

A 74150 l-of-16 data selector/multi- 
plexer, IC11 accepts the sixteen digital 
inputs from the tester. It selects one of 
them to pass to its output (pin 10). The 
selected input depends on the contents of 
the display counter. 

The inverting buffer/drivers, IC 1 3 , 
along with its associated resistors, form a 
5-bit 32-state digital-to-analog (D/A) 
converter. It combines the four display- 
counter bits and the single, selected chan- 
nel bit into one of thirty-two discrete volt- 
age steps — two voltage levels for each 
displayed channel. The output signal to 
the oscilloscope swings through more 
than four volts of the available 5 -volt 
power-supply range. 


TABLE 1 


BIT VALUES 



01 

SIGNAL 

TYPE 

Stimulus 

HEX 

VALUE 

0220 

/ 16.. 13 

0000 



12. .9 

0010 

8..5 

0010 

4..1 \ 

0000 

ACTION 

- Bring ci <2 and mode high 

CLEAR 

02 

Stimulus 

0020 

0000 

0000 

0010 

0000 

- Drop ci <2 (load zeros) 


03 

Stimulus 

0040 

0000 

0000 

0100 

0000 

- Drop mode, then test 


04 

Response 

8000 

1000 

0000 

0000 

0000 

- All pins low except V cc 


05 

Stimulus 

8020 

1000 

0000 

0010 

0000 

- Clear, then bring mode high 


06 

Stimulus 

0222 

0000 

0010 

0010 

0010 

- Bring ckz, mode, d 0 high 


07 

Stimulus 

0062 

0000 

0000 

0110 

0010 

- Drop ci< 2 ; then test 


08 

Response 

C022 

1100 

0000 

0010 

0010 

- V cc , q 0 , mode, d 0 high 

PARALLEL 

09 

Stimulus 

0224 

0000 

0010 

0010 

0100 

- Bring CK 2 ; mode, d-, high 

LOAD 

10 

Stimulus 

0064 

0000 

0000 

0110 

0100 

- Drop ci< 2 ; then test 

TEST 

11 

Response 

A024 

1010 

0000 

0010 

0100 

- V cc , q-i, mode, d-i high 


12 

Stimulus 

0228 

0000 

0010 

0010 

1000 

- Bring ci<2, mode, d 2 high 


13 

Stimulus 

0068 

0000 

0000 

0110 

1000 

- Drop CK2, then test 


14 

Response 

9028 

1001 

0000 

0010 

1000 

■ Vcc, q 2 > mode, d 2 high 


15 

Stimulus 

0230 

0000 

0010 

0011 

0000 

- Bring ck^ mode, d 3 high 


16 

Stimulus 

0070 

0000 

0000 

0111 

0000 

- Drop ci<2, then test 


17 

Response 

8830 

1000 

1000 

0011 

0000 

- V cc , o 3 , mode, d 3 high 


18 

Stimulus 

8401 

1000 

0100 

0000 

0001 

- Clear, then bring cRT d s high 


19 

Stimulus 

0041 

0000 

0000 

0100 

0001 

- Drop ci<T then test 


20 

Response 

C001 

1100 

0000 

0000 

0001 

V C c> Qq> D s high 


21 

Stimulus 

0400 

0000 

0100 

0000 

0000 

- Bring ckT high d s low 

SHIFT 

22 

Stimulus 

0040 

0000 

0000 

0100 

0000 

- Drop ckT then test 

TEST 

23 

Response 

A000 

1010 

0000 

0000 

0000 

- V cc , Qi high 


24 

Stimulus 

0401 

0000 

0100 

0000 

0001 

- Bring cki. d s high 


25 

Stimulus 

0041 

0000 

0000 

0100 

0001 

- Drop cRT then test 


26 

Response 

D001 

1101 

0000 

0000 

0001 

- V cc , Q0, Q2> D s high 


27 

Stimulus 

0400 

0000 

0100 

0000 

0000 

- ck-! high and d s low 


28 

Stimulus 

0040 

0000 

0000 

0100 

0000 

- Drop cRT then test 


29 

Response 

A800 

1010 

1000 

0000 

0000 

- V cc , Qi, os high 


30 

Stimulus 

8040 

1000 

0000 

0100 

0000 

- END OF TEST 
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FIG. 7— OSCILLOSCOPE ADAPTER SCHEMATIC. IC12 selects which of ICII’s inputs gets sent to the 
output buffer. The resistor network at the output of the buffer establishes 32 discrete voltage steps — 
two for each channel. IC14 is a trigger qualifier; it’s optional, but suggested. Jumper JU1 is used to take 
the qualifier in and out of the circuit. 


A trigger must be supplied by the logic 
system or device being observed. The 
trigger is needed both to act as a clock for 
the display counter and to initiate a hori- 
zontal oscilloscope sweep. The trigger 
signal is applied to pin 11 of IC13; sixteen 
of those trigger pulses are required to gen- 
erate a complete 16-trace image on the 
scope. In complex digital systems, a sin- 
gle signal that can act as a suitable trigger 
is not always available — you may need an 
optional trigger qualifier so that you can 
create an acceptable trigger. A qualifier 
gate, such as what is shown for IC14, can 
be used. We recommend that you add 
such a qualifier gate along with a provi- 
sion to enable it simply by the insertion of 
a jumper. 

Switch S17 is an optional zero-refer- 
ence switch. It is used to place a low 
logic-level on the least-significant input 
leg of the converter. When the switch is 
closed, the scope will display the 16 base 
lines. By momentarily closing the switch, 
you can quickly identify a steady-state 
channel as steady high or steady low. The 
switch is also useful in linearity tests. 

Construction 

You probably have enough room left on 


your original IC tester board to build the 
display adapter. Since the wiring or com- 
ponent layout is not critical, practically 
any construction technique may be used 
with good results. 

There are many possible component 
substitutions that can be made in the TTL 
design. For example, the counter does not 
have to be a 74LS191: It can be another 
kind of synchronous counter like the 
74LS163 or the 74LS193. Or it may be a 
standard (as opposed to low-power Schot- 
tky) TTL counter like the 74191. If sub- 
stitutions are made, be sure to check the 
pinout of the new IC and document the 
changes where necessary. The use of rip- 
ple counters such as the 7493 is not rec- 
ommended in this circuit — they tend to 
introduce excessive channel-switching 
transients. The 7406 may be substituted 
by other open-collector hex inverters in- 
cluding the 7416, and the 7405. 

One final construction note: Assuming 
that you are building the circuit as an 
expansion of the IC tester, each display 
channel should be connected to its corre- 
sponding pin on the test socket. In other 
words, channel 1 should display the signal 
on pin 1 of test socket SOI and so on. That 
makes using the analyzer easier. 


Using the display adapter 

For illustration purposes, let’s set up 
the IC tester so that we can examine the 
waveshapes associated with the 74LS138 
one-of-eight decoder. Table 2 lists the 
proper stimulus patterns. The trigger 
should be jumpered from the stimulus 
latch side of the isolation switch for pin 8 
to pin 11 of IC 13 in Fig. 7, and the scope 
should be set to trigger from the positive 
edge of an external signal. Isolation 
switches S1-S6 should be closed, and 
switches S7-S16 should be open. 

Notice that the first two stimulus pat- 
terns will send a clock pulse to the display 
counter and trigger the oscilloscope, re- 
spectively. As shown in Fig. 8, the coun- 
ter counts on the leading edge of the 
trigger pulse and the display begins on the 
trailing edge. That eliminates the chan- 
nel-switching lines and lets us see a clean 
display. 

Program your host computer to gener- 
ate the looping stimulus patterns in Table 
2 and run the test on a 74LS138. Connect 
the oscilloscope test leads to the adapter 
and, with the test running, we are ready to 
observe digital waveforms. 

Set the vertical-sensitivity control to 1 


TABLE 2 

STIMULUS COMMENT 
(HEX) 


0020 

Trigger low, count counter 

00A0 

Trigger high, trigger scope 

00A1 


00A2 


00A3 

Test patterns 

00A4 


00A5 


00A6 


00A7 



Loop back to first stimulus 


volt/division and set the timebase to the 
fastest sweep. The exact sweep speed re- 
quired for observation will depend on the 
speed at which the host system emits 
stimuli. Decrease the sweep speed and 
carefully observe the counting stimuli on 
channels one, two, and three, to deter- 
mine when the proper speed is found. (It 
will probably be necessary to decalibrate 
the timebase to display the entire interval 
between triggers.) If the display shows 
four or eight traces with connecting steps, 
then the sweep is too slow but is close to 
the correct speed. If the display resembles 
multiple downward staircase waveforms, 
then the sweep is far too slow. Once the 
timebase is adjusted, the vertical sen- 
sitivity can be adjusted (and decalibrated) 
so that the sixteen channels cover the en- 
tire face of the scope, giving maximum 
channel separation. The display should 
resemble that shown in Fig. 9. 

(continued on page 111) 
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AN INNOVATIVE 20 MHz OSCILLOSCOPE 
THAT EMPHASIZES OPERABILITY 

$535* 


The SS-5702 has flexibility and power which make it ideal for the maintenance and 
troubleshooting of TVs, VTRs, audio equipment and a wide range of other electronic 
systems by hobbyist as well as professionals. At the top of its class, 
the SS-5702 uses a 6-inch rectangular, parallax-free CRT. 



1 


IWATSU makes more than 20 oscilloscopes as well as an impres- 
sive lineup of other instruments including logic analyzers and 
digital memory scopes. The fastest oscilloscope has a maximum 
frequency of 350 MHz. And the same technological (expertise 
and product quality that make this super high-frequency oscil- 
loscope possible are incorporated in the SS-5702. 

* User price, including probes. 


• 6-inch rectangular, parallax-free CRT 

• TV-V trigger 

• Variable sweep length 

• Double Lissajous figure 

• 1 mV/div to 10 V/div sensitivity 

• 100 ns/div to 0.2 s/div sweep 

• Differential input with ADD mode 

• DC operation (optional) 


IWATSU INSTRUMENTS INC. 

L 420 COMMERCE BOULEVARD, CARLSTADT, NJ 07072 PHONE: (201) 935-5220, TWX: 710-989-0255 


■ In Canada: ATELCO, 3400 Pharmacy Avenue, Unit 1, Scarborough, Ontario, M1W 3J8, Phone (416) 497-2208, TWX 610-492-0122 

CIRCLE 51 ON FREE INFORMATION CARD 
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OCTOBER 1984 



RADIO-ELECTRONICS 


Hobby 

Corner 

Why discuss computers? 


WE RECEIVE MANY LETTERS FROM OUR 

readers and every one is appreci- 
ated. However, I find it particularly 
interesting that one sentiment ap- 
pears about every twentieth letter. 
After the subject of concern has 
been covered, there is an added 
paragraph that states in one man- 
ner or another, "forget about com- 
puters." In fact, no other topic has 
been so enthusiastically rejected 
by so many of you. 

I am at a loss to explain the phe- 
nomenon. I can't help but wonder 
where we would be today if we 
had said, "let's stick to tubes and 
forget transistors" or later, "stick to 
transistors and forget integrated 
circuits." 

I must confess that I find com- 
puters extremely interesting. In 
fact, I have seven various makes 
and models, and each one has 
proved its worth in appropriate ap- 
plications. Not only do their in- 
nards consist of fascinating elec- 
tronics, but they are really terrific 
tools for doing wide variety of 
tasks. No one, however, intends 
"Hobby Corner" to become ex- 
clusively computer oriented. 

What we are trying to say is that 
the subjects covered here should 
be balanced. The readers who ask 
how to get started in computers 
deserve the same consideration as 
those who ask how to get started 
in learning about transistors, or 
IC's, or electronics in general. So, 
even if you hate computers, read 
on — you might pick up an idea. 
Those of you who have asked how 
to get started in computer elec- 
tronics may find the following re- 
ply helpful. 



FIG. 1 


Mike Stanridge (GA) needs help 
in designing and building a com- 
puter — specifically the video and 
CPU sections. Well, Mike, that is a 
tall order. 

First, you need a good under- 
standing of digital electronics 
principles and technology. Read- 
ing between the lines of your let- 
ter, I gather that your background 
in that area could stand a little 
beefing up. I can suggest nothing 
better than studying some of the 
books that have been mentioned 
in past issues of "Hobby Corner," 
and building and experimenting 
with the 1C circuits that have ap- 
peared over the last several years. 

I do know, however, that when a 
fellow wants to work in computer 
circuits, he doesn't want to wait six 
months or a year to do so. There- 
fore, here is a second suggestion 
for you (and the others reading 
along). 

Get yourself a cheap computer. 
Perhaps a Radio Shack MC-10 or a 
Commodore VIC-20. The Timex/ 
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Sinclair 1000 (shown in Fig. 1) has 
to be the cheapest one around — if 
you can find it. It uses the popular 
Z80 microprocessor. 

I noticed a new Timex/Sinclair 
1000 in a store the other day that 
was selling for less than $30. And 
recently, a friend shelled out $10 at 
a yard sale for a 1000 with a 16K 
expansion memory and a stack of 
program tapes. It had a small glitch 
in one section of the keyboard, 
but at that price, what the heck! 

The Timex/Sinclair 1000 is not "a 
production" machine, but it is a 
computer of considerable power 
and, as such, can do amazing 
things. However, to do more than 
a minimal amount of useful work 
(word processing, for example), 
you would have to spend plenty on 
additional memory and other pe- 
ripherals. Therefore, in that case 
you would be better off getting a 
larger machine. 

I refer to computers such as 
those above as "learning ma- 
chines." Electronics hobbyists can 
get in there to study and dig with 
no worry of blowing up an expen- 
sive machine. With a small invest- 
ment, budding operators can 
learn to program and use a com- 
puter without losing their shirts if 
they decide not to continue. 

Mike, I suggest that you get a 
learning machine, an appropriate 
data book or data sheets on the 
IC's inside, a schematic or tech- 
nical manual (if one is available) 
and a logic probe. You will be sur- 
prised at how much you can learn. 
When you understand how the 
Timex/Sinclair (or other) machine 
works, you will be well on your 
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way in preparation for designing 
your own. 

'Where can you find one of those 
little computers? My guess is that 
there are a great many of them 
gathering dust on closet shelves 
because their owners have gradu- 
ated to larger machines. So ask 
around, visit local computer 
groups, advertise in the local pa- 
per and you're sure to find one. 
They're out there — all you have to 
do is some detective work. 

Good luck to you, Mike, and to 
others who want to get started in 
the computer field. 

April Fool! 

No, it is not April and this is not 
an April Fool's joke. Instead, it is 
an early warning about next April. 

I had intended to wait until March 
to discuss this topic, but a letter 
from one reader (who shall remain 
nameless for obvious reasons) has 
prompted this discussion now. 

Apparently, our friend obtained 
an old April issue of a magazine — 
not Radio-Electronics — that fea- 
tured some ridiculous device. The 


gist of his letter was that he did not 
see how such-and-such device 
could possibly work, but he was 
interested and did want to build it. 
His request was for a detailed parts 
list, schematic, and so on. 

Each year many periodicals cele- 
brate the first of April by printing 
rather farcical articles. Even Radio- 
Electronics tries to provide its read- 
ers with a "laugh" in the April is- 
sue. Some years ago there was one 
that regularly went to great 
lengths, even to the point of pre- 
senting a seemingly realistic, de- 
tailed construction article. Need- 
less to say, several readers were 
caught each year. 

Of course, discoveries are made 
daily. And there are now devices 
that will do things believed impos- 
sible a short time ago. However, if 
you read about something that 
seems incredible — such as a 100- 
watt amplifier that's powered by 
the juice of a lemon, or a dead 6L6 
tube mounted on the hood of a car 
to kill all radar in a five mile radi- 
us — check the date on the maga- 
zine. It just may be April! R-E 



LEARN 
COMPUTER 
REPAIR 


Train at home in spare time. . . 
No previous experience needed 

Sales of small computers are 
running over a billion dollars a 
year. That’s why a whole new 
business is starting up — 
devoted entirely to small com- 
puter repair. And right now is 
the time to get in on the 
ground floor — either working 
for someone else or in your 
own computer repair 
business. 

n** Start making money in electronics 

No need to quit your job, change your daily routine or take 
time from family responsibilities. And you don’t waste 
time going to and from class because you train at home in 
spare time. The ICS Microcomputer 
Repair Course is designed for 
beginners — people with no previ- 
ous experience who want to get 
started fast. And you should be 
ready for an entry-level job 
repairing small computers even 
before you finish this course. 

Experts show you what to do... 

how to do it! We start you fast with 
the basics, and everything is 
explained in easy-to-understand 
language complete ^ 

with plenty of dia- / IhlTO 

grams and / SMALL 

drawings K 



You receive 
microprocessor 
trainer, digital 
V.O.M. and much 
more included 
with course. 


SEND FOR FREE FACTS! 


ICS 


i$iSSF*I 


School of Computer Repair, Dept. DE094 
Scranton, Pennsylvania 18515 


. Send free facts and color brochure telling how I can get . 
I into computer repair at home in my spare time. No obliga- | 


i tion. No salesman will call. 


| Name 

■ Address 

Age 

1 

| 

1 City/State/Zip 


1 






Safe for 1C soldering. Closed loop, low-voltage circuit 
automatically controls output. 700 F 1/16” screwdriver tip 
provided. 600 F and 800 F tips available. Power unit has 
non-heat sinking iron holder, storage tray for extra tips 
and tip cleaning sponge with receptical. Send for free 
W.S. Jenks & Son electronics tool catalog for complete 
accessories. 




FREE CATALOG! Z — 1 

Over 100 pages. Wide selection 
of tool sets, test equipment, 
soldering and desoldering 
equipment, telecommunica- 
tions and specialized elec- 
tronics assembly tools. 


2024 West Virginia Ave, NE 
Washington, D.C. 20002 
TOLL-FREE ORDER LINE: 1-800-638-6405 
Please send the indicated material. 

Weller WTCPR Soldering Station @ $77.50 

FREE W.S. Jenks & Son 84 Catalog 

Check/Money Order 

MasterCard Visa Am. Exp. 

Card No. Fxo 

Signature. 

Name 

Address _ 

City . 


. State , 


-Zip . 


VA residents add 4% tax; DC residents add 6% tax. 


Announcing 
DMM confidence 



Our figures are in. The HP 3468 A DMM reliability 
numbers indicate over 50,000 hours MTBF (Mean-Time- 
Between-Failure). Order now ($750*) and have one in your 
hands in just two weeks— that’s fast delivery for this 5V2 digit 
DMM that measures dc and ac voltage and current, and 
two- or four-wire resistance with basic 0.007% accuracy. And, 
when needed, electronic calibration (no pots to adjust) is easy. 
You can even order a battery pack ($125*) for full portability. 

Order this outstanding bench DMM today and we’ll also 
send you information on how to integrate it into your own low- 
cost measurement system. Call your local HP sales office 
listed in the telephone directory white pages. Ask for the elec- 
tronic instruments department. 

*U.S.A. price only. 

P ¥hn% HEWLETT 
Wl!HM PACKARD 


CIRCLE 48 ON FREE INFORMATION CARD 


CIRCLE 100 ON FREE INFORMATION CARD 
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RADIO-ELECTRONICS 


Professional Books That Help You Get Ahead-And Stay Ahead! 

Jolnthe Electronics and Control Engineers’ 

BOOk ClUlf and 


THE MCGRAW-HILL COMPUTER 
HANDBOOK: Applications, Con- 
cepts, Hardware, Software. Ed- 
ited by H. Helms. 992 pp., 475 Ulus. 
Everything you need to know about to- 
day’s computer science and engineer- 
ing is here in this massive treasure trove 
of information. Covers everything from 
Boolean algebra to hardware selection 
techniques to artificial intelligence. A 
handy reference work that brings you 
right up to the minute! 

279/721 Pub. Pr., $79.50 Club Pr., $49.95 

INTUITIVE 1C ELECTRONICS: A 
Sophisticated Primer for En- 
gineers and Technicians. By 

T. M. Frederiksen. 208 pp., Ulus. 
Covering both the simplest and the 
most complicated 1C designs, this 
lively, easy-to-read volume provides 
a sophisticated, nonmathematical 
explanation of the basic internal 
mechanisms common to all semi- 
conductor devices. 

219/230 Pub. Pr., $24.95 Club Pr., $18.95 

ANTENNA ENGINEERING HAND- 
BOOK, 2/e. Edited by R. C. Johnson 
and H. Jasik, with contributions by 57 
recognized authorities. 1,408 pp., 946 
Ulus. This widely acclaimed Handbook 
gives you the guidance you need to solve 
problems in antenna design and appli- 
cation. It provides detailed information 
on physical fundamentals, patterns, 
structures, and design techniques for 
practical modern antennas. 

322/910 Pub. Pr., $95.00 Club Pr., $62.50 

RADIO HANDBOOK, 22/e. By W. Orr. 
1,136 pp., more than 1,300 Ulus. 
Here’s the latest edition of what is uni- 
versally regarded as the most useful ref- 
erence in the industry. It’s a “course” 
in communications, a fact-packed ref- 
erence, and a how-to guide — all in a 
single book! 

582442-6 Pub. Pr., $39.95 Club Pr., $33.95 


MICROPROCESSOR APPLICATIONS 
HANDBOOK. Editor-in Chief, D. F. 
Stout. 472 pp., 284 Ulus. At last — a 
reference guide to microprocessor 
applications to help you make your 
systems timely, versatile, and 
ro^t-pf fprtivp 

617/988 Pub. Pr., $39.95 Club Pr., $31.45 

MICROPROCESSOR AND MICRO- 
COMPUTER DATA DIGEST. By W H 

Buchsbaum and G. Weissenberg. 336 
pp., 93 block diagrams, 106 pin con- 
figurations. If you work with electronic 
devices that use microprocessor or mi- 
crocomputer integrated circuits, this 
much-needed book contains all the de- 
tailed technical data for every micro- 
processor 1C that is currently listed as 
a “standard,” off-the-shelf item. 
582835-9 Pub. Pr., $29.95 Club Pr., $22.50 


VLSI SYSTEM DESIGN: When and 
How to Design Very-Large-scale 
integrated Circuits. By s. Muroga. 
496 pp., Ulus., includes self-test prob- 
lems. This book provides a straight-for- 
ward explanation of how to design the 
integrated circuit chips that are causing 
this electronics revolution. It focuses 
on every significant aspect of LSI/VLSI 
system design. 

582823-5 Pub. Pr., $34.95 Club Pr., $26.50 


■ Keep up with current technology 

■ Sharpen your professional skills 

■ Be ready for new career opportunities 



New members! 

Any one of these great 
professional ^ 
books ^ 
for only... 

as a premium with your 
1st selection! 


Spectacular values up to $ 95.00 


HANDBOOK OF PRACTICAL ELEC- 
TRICAL DESIGN. By J. F. McPartland. 
416 pp., 300 Ulus. This volume pro- 
vides a step-by-step explanation of de- 
signing electrical systems for indus- 
trial, commercial, and residential 
applications. Packed with helpful tips 
for saving time and complying with code 
requirements from branch circuits to 
wiring size. 

456/95X Pub. Pr., $39.50 Club Pr., $27.50 

DIGITAL LOGIC DESIGN. By B Holds 
worth. 338 pp., 192 Ulus. All of the 
recent advances in digital design tech- 
niques are presented here in depth. It’s 
both a text covering basic concepts and 
a practical guide to design techniques 
for combinational, clock-driven, and 
event-driven circuits. 

582852-9 Pub. Pr., $39.95 Club Pr., $27.50 


MODERN ELECTRONIC CIRCUITS 
REFERENCE MANUAL. By J Markus 
1,264 pp., 3,666 circuit diagrams. 
Complete with values of components and 
suggestions for revisions — plus the 
original source of each circuit in case 
you want additional performance or 
construction details. 

404/461 Pub. Pr., $74.95 Club Pr., $57.95 

ELECTRONICS ENGINEERS' HAND- 
BOOK. 2/e. Edited by D. G. Fink & D. 
Christiansen. 2,272 pp., 2,189 Ulus. 
This updated and enlarged edition cov- 
ers all the latest knowledge in the field, 
including new advances in integrated 
circuits, pulsed and logic circuits, laser 
technology, telecommunications, and 
much more. 

209/812 Pub. Pr., $79.90 Club Pr., $57.50 


INTEGRATED CIRCUITS APPLICA- 
TIONS HANDBOOK. By A H. Seid 
man. 673 pp., Ulus. This Handbook 
presents information on everything from 
TTL, ECL, MOS, and CMOS logic fam- 
ilies to semiconductor and bubble 
memories. The emphasis is on appli- 
cations, with a minimum of theory. The 
math used is essentially limited to sim- 
ple arithmetic and elementary algebra. 
582860-X Pub. Pr., $39.95 Club Pr., $29.95 

INTRODUCTION TO RADAR SYS- 
TEMS, 2/e. By M. I. Skolnik. 698 
pp., 244 Ulus. This new edition of a 
widely used text on radar from the 
systems engineer’s point of view 
brings you full discussions of the 
many major changes that have oc- 
curred in the field recently. 

579/091 Pub. Pr., $40.95 Club Pr., $31.00 

CIRCUITS AND SOFTWARE FOR 
ELECTRONICS ENGINEERS. By H 

Bierman. 352 pp., 200 Ulus., outsized 
8V2 x 11 format. This collection of over 
340 proven — reliable circuits, com- 
puter programs, test methods, and de- 
sign tools have been selected because 
of the ingenious ways they adapt de- 
vices to other uses. 

052/433 Pub. Pr., $35.00 Club Pr., $27.95 

HANDBOOK OF ELECTRIC POWER 
CALCULATIONS. Edited by A. Seid- 
man, H. Mahrous and T. G. Hicks. 448 
pp., 300 Ulus. Here are 285 tested and 
proven procedures for handling the 
electric power problems most fre- 
quently encountered in actual practice. 
You’ll find ingenious, time-saving ways 
to calculate fuel costs, motor effi- 
ciency, and power output. 

560/617 Pub. Pr., $39.50 Club Pr., $29.95 


■ Boost your earning power 


ELECTRONIC COMMUNICATIONS 
SYSTEMS. By W. D. Stanley. 566 pp., 
Ulus. Emphasizing the signal-process- 
ing functions of modulation and de- 
modulation operation, this book pre- 
sents the essentials of electronic 
communications in a logical, step-by- 
step sequence. 

582834-0 Pub. Pr., $25.95 Club Pr., $20.95 


DIGITAL CIRCUITS AND MICRO- 
PROCESSORS. By H. Taub. 608pp., 
heavily Ulus. This fast-paced, care- 
fully written guide gives you thor- 
ough explanations of all the basic 
principles of digital systems and 
logic design — plusa solid introduc- 
tion to microprocessors and micro- 
processor-based designs. 

629/455 Pub. Pr., $34.95 Club Pr., $26.50 


STANDARD HANDBOOK FOR 
ELECTRICAL ENGINEERS, 11/e. By 

D. G. Fink and H. Beaty. 2, 448 pp., 
1,414 Ulus. Today’s most widely 
used source of electrical engineer- 
ing information and data serves 
you as no other single work when 
you need detailed, timely, and reli- 
able facts . 

209/74X Pub. Pr., $74.95 Club Pr., $53.95 
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and design 


Logic 

Design 


ELECTRONICS ENGINEERING FOR 
PROFESSIONAL ENGINEERS' EX- 
AMINATIONS. By C. R. Hater. 336 
pp., more than 200 Ulus. Actually 
two books in one — a quick prepara- 
tion manual to help you pass your 
P.E. exams on the first try and a 
rich source of practical electronics 
engineering information and 
know-how. 

254/303 Pub. Pr., $29.95 Club Pr., $21.50 

PRACTICAL DIGITAL DESIGN US- 
ING ICS, 2/e. By J. D. Greenfield. 717 
pp., Ulus. This revised and expanded 
Second Edition of a popular guide shows 
how to get the most out of a wide range 
of popular integrated circuits. What’s 
more, it contains the specialized know- 
how today’s designer needs to interface 
ICs with microprocessors. 

582853-7 Pub. Pr., $25.95 Club Pr., $19.95 


OPTICAL FIBER SYSTEMS: Tech- 
nology, Design, and Appllca- 
tlons. By C. K. Kao. 197 pp., Ulus. 
From a basic explanation of optical 
fiber systems to the economic 
ramifications of their use, this vol- 
ume provides full coverage of a 
rapidly changing field. 

332/770 Pub. Pr., $29.50 Club Pr., $23.95 

MCGRAW-HILL ENCYCLOPEDIA OF 
ELECTRONICS AND COMPUTERS. 

By S. R Parker, Editor-in-Chief. 960 pp., 
1,266 Ulus., outsized 8V2 x 11 format. 
It’s a single-volume library that covers 
the entire world of electronics from Edi- 
son’s pioneering work in electricity right 
up to optical fiber communications, 
control systems, lasers, radar, TV re- 
ceivers, artificial intelligence, and 
computer storage technology. 

454/876 Pub. Pr., $59.50 Club Pr., $41.50 


Why YOU should join now! 

■ BEST AND NEWEST BOOKS IN YOUR FIELD - Books are selected from a wide 
range of publishers by expert editqrs and consultants to give you continuing access 
to the best and latest books in your field. 

■ BIG SAVINGS — Build your library and save money too! Savings ranging up to 
30% or more off publishers’ list prices — usually 20% to 25%. 

BONUS BOOKS — You will immediately begin to participate in our Bonus 
Book Plan that allows you savings up to 70% off the publishers’ prices of 
many professional and general interest books! 


■ CONVENIENCE -12-14 times a year (about once every 3-4 weeks) you receive 
the Club Bulletin FREE. It fully describes the Main Selection and Alternate Selec- 
tions. A dated Reply Card is included. If you want the Main Selection, you simply do 
nothing — it will be shipped automatically. If you want an Alternate Selection — or 
no book at all —you simply indicate it on the Reply Card and return it by the date 
specified. You will have at least 10 days to decide. If, because of late delivery of the 
Bulletin you receive a Main Selection you do not want, you may return it for credit 
at the Club's expense. 

As a Club member you agree only to the purchase of three books (including your 
first selection) during your first year of membership. Membership may be discon- 
tinued by either you or the Club at any time after you have purchased the first 
selection plus two additional books. 

Other McGraw-Hill Book Clubs: 

Architects’ Book Club ■ Byte Book Club ■ Chemical Engineers’ Book Club 

■ Civil Engineers’ Book Club ■ Mechanical Engineers’ Book Club 
For more information, write to: 

McGraw-Hill Book Clubs, P.O. Box 582, Hightstown, New Jersey 08520 


Be sure to 
consider these 
important 
titles as well! 


LARGE SCALE INTEGRATION: De- 
vices, Circuits, and Systems. By M 

J. Howes & D. V. Morgan 

582851-0 Pub. Pr.. $35.95 Club Pr., $29.95 

MICROWAVE SEMICONDUCTOR 
ENGINEERING. By J. F. White. 

582553-8 Pub. Pr.. $32.50 Club Pr., $25.95 

MICROPROCESSOR SUPPORT CHIPS: 
Theory. Design, and Applica- 
tions. By T. J. Byers. 

095/183 Pub. Pr.. $39.50 Club Pr., $31.00 

ENGINEERING FORMULAS. 4/e. By 

K. Gieck. 

232/199 Pub. Pr., $16.95 Club Pr., $13.50 

ELECTRONICS CIRCUITS NOTE- 
BOOK. Edited by S. Weber. 

192/448 Pub. Pr., $35.50 Club Pr., $27.50 

ANALYSIS AND DESIGN OF DIGITAL 
INTEGRATED CIRCUITS. By D A 

Hodges and H. G. Jackson. 

291/535 Pub. Pr., $31.00 Club Pr., $23.95 

HANDBOOK OF OPERATIONAL 
AMPLIFIER CIRCUIT DESIGN. By D. 

F. Stout & M. Kaufman. 

617/97X Pub. Pr., $39.50 Club Pr., $29.00 

ENGINEERING MATHEMATICS 
HANDBOOK, 2/e. By J. J. Tuma. 
654/298 Pub. Pr., $34.50 Club Pr., $26.95 

PCM & DIGITAL TRANSMISSION 
SYSTEMS. By F. F. Owen. 

479/542 Pub. Pr., $34.95 Club Pr., $25.95 

SIGNALS AND SYSTEMS. By A. Op 

penheim, A. Willsky, and I. Young. 

582674-7 Pub. Pr., $32.50 Club Pr., $25.95 

DIGITAL COMMUNICATIONS. By J. 

Proakis 

509/271 Pub. Pr., $37.50 Club Pr., $29.50 


MAIL THIS COUPON TODAY 


McGraw-Hill Book Clubs 
Electronics and Control Engineers' 
Book Club® 

P.O. Box 582, Hightstown, New Jersey 08520 

Please enroll me as a member and send me the two 
books indicated, billing me for the.$2.89 premium and 
my first selection at the discounted member’s price, 
plus local tax, shipping, and handling charges. I agree 
to purchase a minimum of two additional books dur- 
ing my first year of membership as outlined under the 
Club plan described in this ad. A shipping and han- 
dling charge is added to all shipments. 


DIGITAL CONTROL SYSTEM ANAL- 
YSIS AND DESIGN. By C. L. Phillips 
and H. J. Nagle, Jr., both Auburn Uni- 
versity. 556 pp., 316 illus, 7 ready-to- 
run computer programs. It analyzes and 
designs closed-loop systems to which 
digital computers have been added to 
modify system dynamics. The book de- 
velops a wide range of control-system 
techniques applicable to linear, time- 
invariant, discrete-time system models. 
582944-4 Pub. Pr., $39.95 Club Pr., $31.95 

HANDBOOK OF MICROCOMPU- 
TER-BASED INSTRUMENTATION 
AND CONTROLS. By J. D. Lenk. 307 
pp., 227 illus. Digital or microcompu- 
ter-based instrumentation and control 
systems can be very complicated — or 
relatively simple— depending on the 
application. In this book both systems 
are described and illustrated— and many 
examples of actual systems now in use 
in industry are included throughout. 
582866-9 Pub. Pr., $22.95 Club Pr., $18.95 

COMPUTER METHODS FOR CIR- 
CUIT ANALYSIS AND DESIGN. By J 

Vlach and K. Singhal. 656 pp., 148 il- 
lus. Computational methods have be- 
come an integral part of circuit analysis 
and design. And a solid understanding 
of the basics of computer-aided design 
is a must for engineers who want to 
achieve their career objectives. This self- 
teaching book provides that know-how 
in a logical, easy-to-follow presenta- 
tion. 

582855-3 Pub. Pr., $42.50 Club Pr., $33.95 


Write Code No. of 
$2,89 selection here 


Write Code No. of 
first selection here 


Signature . 
Name 


Address/Apt. # 
City 


State . 


This order subject to acceptance by McGraw-Hill. All 
prices subject to change without notice. Offer good 
only to new members. 

E33654 
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FIG. 1 


ANYBODY WHO HAS BEEN FOLLOWING 

this column on a regular basis 
knows that I'm a real freak when it 
comes to paperwork, data sheets, 
and generally anything that makes 
life on the bench a little easier. 
That's because it's always a good 
idea to collect as much informa- 
tion as possible before you start 
"getting your hands dirty." 

However, there are limits to how 
much information you can absorb. 
Sooner or later you'll find it impos- 
sible to learn any more from pa- 
perwork alone. That means that 
you must actually work with a de- 
vice in order to truly understand 
its operation. So, in line with that 
sage advice, let's get our hands 
dirty, and see what we must do 
with rate multipliers to make them 
perform some useful task. 

Using rate multipliers 

Once again, we'll be using the 
4089 for our discussion because, 
in the first place, it's a CMOS 1C — I 
believe in using CMOS whenever 
possible. Second, I just happen to 
have some of them lying around 
the house — always an important 
consideration when trying to cut 
costs! 

The chart in last month's column 
should've given you a good idea of 
what the 4089 can do. Although 
the numbers may seem confusing 
at first, you'll find that actually 
powering up one of those IC's will 
make its use a lot clearer. As with 
most other special-purpose IC's, 
the majority of the control pins are 
held either high or low during nor- 
mal operation. That greatly sim- 
plifies understanding how the 1C 
works. 

The majority of uses for the rate 


multiplier will revolve around 
some sort of arithmetic — usually 
multiplication or division. Other 
kinds of operations are possible as 
well (because more-complex 
arithmetic, such as square roots or 
exponential functions, can usually 
be reduced to repetitive basic 
arithmetic). But, let's start off by 
seeing what we have to do to mul- 
tiply two numbers together. 

Multiplication circuit 

Figure 1 is a block diagram of the 
circuit we want to put together to 
multiply "X" times "Y." Although 
there are a number of boxes there, 
things aren't as complicated as 
they may seem to be. The basic 
operation of the circuit is simple 
and the clock can be any type of 
arrangement that you want to use, 
as long as it's noise-free and the 
waveforms look something like a 
squarewave. 

A basic 555 oscillator or some 
other type of clocking arrange- 
ment works fine. You may be won- 
dering about the frequency 
needed from the clock. Well, the 
answer to that question will sur- 
prise you: It doesn't matter what 
the frequency is! How's that for 


simplicity? But right now, let's 
clean off our hands and see why 
that apparently screwball state- 
ment is true. 

First consider how the rate mul- 
tiplier works: It takes the input- 
clock frequency, does some inter- 
nal division and gives us two kinds 
of outputs. 

Now recall that the "base-rate" 
is equal to one sixteenth the input 
clock, and that the "multiplied- 
rate" is the base rate multiplied by 
whatever number is presented at 
the binary inputs. If we were to 
write that statement as a formula, 
it would look something like what 
appears below: 

Base rate = Input Clock/16 
Multipled Rate = (X)(lnput Clock/16) 

Where "X" is one of the numbers 
we're multiplying. 

That means that every time a 
pulse appears at the base-rate out- 
put, we'll get "X" number of pulses 
at the multiplied-rate output. To 
multiply "X" and "Y" all we need to 
do is count the base-rate pulses 
and stop after "Y" number of (mul- 
tiplied-rate) pulses. Getting the 
right answer is really as simple as 


94 



counting the total number of 
pulses at the multiplied-rate out- 
put, or expressed as a formula: 

Base Rate = Input Clock / 16 
Multiplied Rate = (X)(Base Rate) 

= (X) (Input Clock/16) 

X = (Multiplied Rate) / (Base Rate) 

X = [(X) (Input Clock/ 16) 

(Input Clock/ 16)] 

X - X 

As you can see, when we're 
doing multiplication with a rate 
multiplier, both the input clock 
and the internal base-number of 
the 1C are completely unimpor- 
tant — they cancel out. Getting the 
answer is only a matter of, as we 
said before, keeping track of the 
base-rate output pulses and 
counting up the multiplied-rate 
pulses. 

The only part of Fig. 1 that could 
be at all tricky is the counter and 
other associated circuitry needed 
to detect when "Y" number of 
pulses have been generated at the 
base-rate output. There are two 
ways to do that. The method that 
you choose depends mostly on 
the type of counter you decide to 
use. 

Since we want to count some- 
thing "Y" times, we can either use 
an up counter starting at zero to 
detect "Y," or preload a down 
counter with "Y" to detect a zero. 
The choice again depends on the 
1C you want to use. Because up 
counters are a lot easier to come 
by, that's the way we'll go. Just re- 
member that it's only a matter of 
personal choice. 

One of the nicest things about 
CMOS counters is that there's a 
whole range of ripple counters 
that provide a one-IC solution to 
problems just like ours. They 
come in really handy when you 
want to count to some large 
number. 

The 4020, 4040, and 4060 are all 
members of the ripple-counter 
family, but of those only the 4040 
has outputs covering a continuous 
12-stage count. That means that 
you can use it to detect any 
number from 0 to 4096. 

Figure 2 shows the pinout of the 
4040. It's used just the way you'd 
expect it to be; a clock is routed to 
pin 10, the reset pin is held low, 
and the 1C will advance one count 
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FIG. 2 

on the negative-going edge of 
each incoming clock pulse. 

Detecting "Y" involves a bit of 
gating. How you set things up, nat- 
urally, depends on the number 
that you're trying to detect. For in- 
stance, let's say that we want to 
multiply 14 by 67. 

The only special thing about 
picking the numbers to be multi- 
plied is to make sure that one of 
them is less than 16. That's because 
the 4089 has only four weighted 
inputs and the highest number 
that those inputs can represent is 


15 (or 1111 in binary). However, the 
4089 is easily cascaded for larger 
numbers. We'll examine that in 
more detail once we get through 
our example. 

Figure 3 is a schematic of the 
circuit that we're designing; it 
shows everything except the 
counter and the display. We'll deal 
with them later. 

The weighted inputs of the 4089 
are set to load in a binary 14 (1110). 
We'll be using % of a 4073, 3-input 
and gate to decode the qi, Q2, and 
q 7 outputs of the 4040. Switch SI is 
used to start the whole business 
going. 

When SI is pressed, IC3 resets 
and causes the output of the IC4-a 
to go low. That enables the rate 
multiplier, IC2, by bringing pin 11 
low, causing it to start sending 
base-rate pulses to the clock input 
of IC3. For each base-rate pulse, 14 
pulses are output at pin 6, the 

MULTIPLIED-RATE OUTPUT. YOU Can 

see that the way we're doing our 
multiplication is to make IC2 count 
to 14 over and over until it's done it 
67 times. 

When that happens, 67 is de- 
coded and the output of IC4-a 
goes high. That resets IC3 to zero 
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and brings the inhibit input (pin 11) 
of IC2 high, preventing it from put- 
ting out any more pulses. 

You could easily modify the cir- 
cuit and use a gated oscillator so 
that the 4073 (IC4-a) would also 
stop the clock — there are many 
ways to accomplish that. 

Since IC3 is reset to zero each 
time the circuit is used, any 
number that comes after 67 will 
never appear at the output. If you 
use a number other than 67, 
(which you probably will), you'll 
more than likely have to use a gate 
with more input legs. Not to worry 
though, because that can be taken 
care of by the two remaining gates 
in the 4073. 

To add more inputs, just use a 
second gate as an input device and 
the third one to and the first two 
together. It's not too difficult to fig- 
ure out what gating you have to 
use and since that's not really what 
we're talking about, we won't go 
into it. 

Next month we'll add a display 
to the circuit and see what kind of 
things must be done to cascade 
two or more rate multipliers to- 
gether and allow us to multiply by 
virtually any number we want. 
We'll also see how to configure the 
circuit to do division. Believe it or 
not, that task is much easier than 
you think! And better yet, it gives 
us yet another opportunity to 
use — and become more familiar 
with— the 4089. R-E 



“My computer tells me that there is no 
future in artificial intelligence.” 
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Inverting logic oscillators 


ONE OF THE NICEST THINGS ABOUT 

digital circuits is that you can make 
an oscillator out of just about any- 
thing. Just look around your de- 
sign and find a few spare parts (un- 
used gates on the board), connect 
them together and you've got an 
oscillator. While working with ana- 
log components requires some 
thought, digital stuff is just lying 
there, begging for the chance to 
squirt out squarewaves. But that 
kind of convenience tends to 
make you sloppy. 

Because most gate-type os- 
cillators are essentially trouble 
free, you can easily get into the 
habit of thinking that they all are — 
but they're not! Everybody is fa- 
miliar with (and has used) the os- 
cillator arrangement shown in Fig. 
1. (We've shown it with inverters, 
but any type of simple inverting 
logic will fill the bill.) 



FIG. 1 

Oscillator circuits 

The circuit in Fig. 1 is simple to 
put together, forgiving of part val- 
ues, and relatively stable for a 
given supply voltage. However, 
there is one problem associated 
with it — it won't always oscillate! 

Like a good many of you, I've 
relied on that circuit whenever I 
needed a simple clock generator. 
More convenient ones, with fewer 
parts can be built with Schmitt trig- 
gers; however, not every circuit 


uses Schmitt triggers. 

Imagine my surprise, after hav- 
ing figured out the component val- 
ues for an oscillator I was building 
to get the clock frequency I want- 
ed, and found that when I plugged 
the parts into the board, nothing 
happened. There I was, the victim 
of my own sloppiness. 

The reason that the oscillator in 
Fig. 1 won't always work can be 
understood by taking the part val- 
ues to the extremes — decreasing 
component values — and seeing 
what happens to the circuit. That 
kind of experimentation can come 
in handy when it comes to sim- 
plifying any circuit. 



If we keep on reducing the value 
of capacitor Cl and let it go to zero, 
we're going to wind up with the 
circuit shown in Fig. 2. There we 
see that ICI-b is no longer a part of 
the circuit, and it doesn't take 
much analysis to see that the cir- 
cuit won't oscillate. What that tells 
us is that there are limits to the 
allowable value of the capacitor. 

What those limits are will de- 
pend on several things; the supply 
voltage, load, component values, 
and a whole bunch of other stuff. 
In other words, what had been a 
really handy, no-thought type of 
circuit has turned into one that re- 
quires some consideration before 
we can use it. 
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The problem here is that the 
schematic in Fig. 1 is not an inher- 
ently astable circuit. That can been 
seen by looking at Fig. 2 and com- 
paring it to Fig. 1. Remember, the 
capacitor forces the circuit to os- 
cillate and if it's value is not large 
enough (or there is none at all), the 
circuit will just sit there and do 
absolutely nothing. 



FIG. 3 


What we need is a trouble-free 
oscillator that is inherently asta- 
ble. Figure 3 is the type of circuit 
that we're looking for. As stated 
before, you can do a lot better and 
greatly simplify things by using 
Schmitt triggers. For all those 
other times, however, the circuit 
shown in Fig. 3 is just what the 
doctor ordered. 

The circuit is sure-starting and 
trouble-free — it will oscillate over 
a much wider range than an os- 
cillator made with just two inver- 
ters (like the one in Fig. 1). The 
formula for determining the out- 
put frequency is admittedly a bit 
complex, but several assumptions 
can greatly simplify things. Since 
it's not the kind of circuit that you 
would use if you need good sta- 
bility or heavy-duty precision, the 
following approximations are 
more than adequate: 

continued on page 134 
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SOMEONE ONCE SAID SOMETHING TO 

the effect that the more things 
change, the more they remain the 
same. That thought came to mind 
recently while traveling through 
the "outback" of our country — the 
"Wild West." 

Back in the East, most VHF com- 
munications antennas are om- 
nidirectional, meaning they radi- 
ate RF (ftadio Frequency) energy 
equally in all directions; a direc- 
tional VHF antenna is rarely seen. 
But out West it often becomes 
quite necessary to beam a signal 
up a canyon, down a mountain — 
or, anything but omnidirectional. 
That's because there's no sense in 
wasting RF energy by beaming it 
where it's not needed. It is, there- 
fore, not uncommon to run across 
directional VHF antennas — usually 
two verticals sticking up from an 
arm that protrudes from a mast or 
tower. 

Seeing those vertical beams re- 
minded me that one of the stan- 
dard questions on the FCC 
Radiotelephone License exam 
concerns two quarter- wavelength 
vertical broadcast-band antennas 
that are spaced one half-wave- 
length (180 degrees) apart, and are 
fed out-of-phase by 180 degrees. 
"What is the radiation pattern," 
the exam asks. You are supposed 
to know the answer: "Bi-direc- 
tional, in-line with the two anten- 
nas." 

For more than 35 years, the FCC 
has asked essentially the same 
question as it concerns antennas 
for the standard broadcast-band. 
However, the same technique is 
used for VHF communications an- 


A B 



FIG. 1 


tennas. The only difference is that 
it's easier to feed the smaller, low- 
power VHF antennas because 
ordinary coaxial cable can be used 
for the phasing networks. So that 
you can better understand the 
characteristics of phasing net- 
works, let's look at a couple of ex- 
amples. 

Antenna Phasing Networks 

Figure 1-a shows how two ver- 
tical antennas can be installed to 
provide a unidirectional radiating 
pattern or, more precisely, a car- 
dioid pattern. A cardioid is a heart- 
shaped closed curve formed by 
the overlapping of two equal fixed 
circles. That pattern is shown in 
Fig. 1-b. A unidirectional antenna 
would have greater forward ener- 
gy and even less energy at the 
sides; but with an inexpensive an- 
tenna system, the cardioid pattern 
is as unidirectional as we're going 


to get. For a highly unidirectional 
radiation pattern, we would use a 
multi-element yagi or stacked 
yagi's — a subject for detailed fu- 
ture discussion. 

The two antennas in Fig. 1-a are 
physically spaced a quarter-wave- 
length apart, and the RF signal is 
fed to them 90-degrees out of 
phase with each other. To accom- 
plish the phase difference, anten- 
na A is fed directly from the 
transmission line, and a quarter- 
wavelength section of coax is 
placed between antennas A and B. 
The coax cable between the two 
antennas is an electrical quarter- 
wavelength, so it delays the ener- 
gy to antenna B by 90 degrees. By 
the time the signal reaches anten- 
na B, the wavefront from A has al- 
ready arrived; the energy from A 
and B combine in the forward di- 
rection. But, if you calculate the 
energy toward the rear you will 
find that it cancels, because the 
wavefront from antenna B arrives 
at A 180-degrees out of phase. 
What a simple way to get a direc- 
tional radiation pattern! All that is 
needed is just a couple of pieces of 
wire and some coaxial cable. 

However, there is one major 
problem with that arrangement: 
The coaxial phasing section won't 
reach from antenna A to B. And 
because the coax effectively slows 
down RF flow within the cable, a 
half-wavelength of coax is less 
than a half-wavelength in free 
space. The reduced speed of the 
RF flow is called the " velocity fac- 
tor" which, for coaxial cable, is 
nominally 66% of the calculated 
wavelength in free space. For ex- 
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ample, if a wavelength in free 
space is 10 feet, an electrical wave- 
length of coax is 6.6 feet. Let's con- 
sider a second example: If a 
quarter wavelength in free space is 
three feet, a quarter-wavelength of 
coax is just short of two feet. 
Therefore, if the antennas are 
spaced a quarter-wavelength apart 
and fed a quarter-wavelength out 
of phase, the coax from antenna A 
to B is obviously not going to 
reach — itwill reach only 66% of the 
required distance. 



FIG. 2 


The way we "stretch" the coax is 
by changing the method by which 
the two antennas are fed. One 
such solution is shown in Fig. 2. 
There, instead of the coax from the 
transmitter going directly to point 
A as in Fig. 1, it is connected 
through a quarter-wavelength sec- 
tion of coax. From the junction of 
the main transmission line and the 
quarter-wavelength coax, a half- 
wavelength section is connected 
to point B. 

At first glance it might appear as 
if everything is out of joint, but 
take a moment to study the phase 
relationships more closely. 
Though we have delayed the signal 
to point A by 90 degrees, we have 
delayed the signal to point B by180 
degrees. The phase difference be- 
tween the two is still the desired 90 
degrees — the only problem now is 
that we have more coax than we 
need going to point B. And since 
the half-wavelength section is 
about 30% oversize, we can coil 
the excess and tape it to the mast 
or tower if necessary. 

You can play with the antenna 
spacing and coax phasing-sections 
to handle almost any problem that 
comes up. For example, let's go 



FIG. 3 


back to that question of which the 
FCC is so fond. Imagine that a VHF 
station for a tow-truck service is to 
be located in the center of a long, 
thin island. An omnidirectional 
antenna is obviously going to radi- 
ate RF energy over the water, 
where it won't do anyone any 
good. What's needed is a bi-direc- 
tional or a figure-8 radiation pat- 
tern — the same one that is on the 
FCC tests. 

Figure 3 shows the desired pat- 
tern and how it's attained. Here 
the antennas (in Fig. 3-a) are 
spaced a half-wavelength apart; 
the signal is fed to them 180 de- 
grees out of phase with each other 
by using a half-wavelength coax 
section to antenna A and a full- 
wavelength coax section to anten- 
na B. The difference between a 
half-wavelength and a full-wave- 
length is 180 degrees — the value 
needed for the bi-directional pat- 
tern, and exactly the answer 
needed for the FCC's question. 

Determining how transmission- 
line phasing-sections work is not 
only fun, but also gives a good un- 
derstanding of how to use ordi- 
nary coaxial cable to overcome 
unusual antenna-installation 
problems. Try working the exam- 
ples shown using unusual feedline 
arrangements, such as bringing 
the feed into point B instead of 
point A, or experimenting to see 
how much length must be added 
to a coax cable to reach from one 
antenna to the next to achieve the 
desired phase difference. R-E 
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TABLE ULN-3705 


Characteristic 

Symbol 

Test Conditions 

Limits 

Min. Typ. Max. 

Units 

Supply Voltage 
Range 

Vcc 


1.8 6.0 9.0 

V 

Quiescent Supply 
Current 

icc 

V cc = 4.5 V 

— 6.0 — 

mA 

V cc = 6.0 V 

— 7.0 15 

mA 

V cc = 90 V 

o 

CM 

O 

1 

mA 

Voltage Gain 

A v 


— 42 — 

dB 

Audio Power 
Output 

Pout 

R l = 8a, Vcc * 4.5 V, THD - 1 0% 

— 220 — 

mW 

R l - 80, Vcc - 6 0 V, THD - 1 0% 

250 430 — 

mW 

R L = 160, V cc =4.5 V, THD - 10% 

— 125 — 

mW 

R t - 160, V cc = 6.0 V, THD - 10% 

150 240 — 

mW 

R l = 160, V cc = 9.0 V, THD - 10% 

— 600 — 

mW 

R l = 320, V cc = 4.5 V, THD - 1 0% 

— 60 — 

mW 

R l - 320, V cc 1 6.0 V, THD - 1 0% 

85 110 — 

mW 

R L -320, V cc =9 0 V, THD = 10% 

— 310 — 

mW 

Distortion 

THD 

Pout = 50 mW,Rj_ — 320 

i 

o 

o 

% 

Pout = 50 mW, R^ — 1 60 

— 0.5 — 

% 

Output Noise 

V OUT 

Input Shorted, BW= 80kHz 

— 225 — 

,*V 

Input Resistance 

Pin 

Pin 8 

— 250 K — 

0 

Power Supply 
Rejection 

PSRR 

C D (Pin 1 ) = 500 (xF, f = 1 20 Hz 

— 34 — 

dB 


IF you've been frustrated in your 
efforts to complete an electronics 
project or experiment by the lack 
of a small, low-power audio ampli- 
fier, I urge you to consider build- 
ing one around either of two 
power-amplifier IC's recently in- 
troduced by the Sprague Elec- 
tronic Company. 



First we'll look at the 
ULN-3705M — its pinout is shown 
in Fig. 1. That class-AB amplifier is 
housed in an 8-pin mini-DIP and 
has a voltage gain of 42 dB. Its op- 
erating temperature can vary be- 
tween -20 and + 85°C. 

The typical power-output of the 
unit can range from 60 to 600 milli- 
watts, depending on supply volt- 
age and speaker impedance. For 
example, operating from a 9-volt 
supply and driving a 16-ohm load, 
the unit's output power is 600 milli- 
watts. Audio power output levels 
for three different speaker imped- 
ances (8, 16, and 32 ohms) and sup- 
ply voltages appear in Table 1. 

The recommended supply volt- 
age for the ULN-3705M can range 
from 4.5 to 9 volts with a 6- to 10- 
mA quiescent current-drain. 
Flowever, the amplifier operates 
(at reduced volume) with supplies 


as low as 1.8 volts without a nota- 
ble increase in harmonic distor- 
tion. Total harmonic distortion is 
specified at from 0. 4-1.0% and 
0. 5-1.0% for 32- and 16-ohm loads, 
respectively. 

The ULN-3705M is recom- 
mended for use as a headphone 
driver in battery-powered portable 
radios and tape recorders. It is, 
therefore, ideally suited for use in 
audio signal-tracers and bench 
amplifiers, and is intended as a 
low-cost alternative to designs 
using discrete transistors. 

Figure 2 shows a typical applica- 
tion for the ULN3705. The circuit's 
performance is influenced by the 


values of two external electrolytic 
capacitors (C3 and C4). One is 
used for output coupling and the 
other for feedback and ripple de- 
coupling. 

The output-coupling capacitor, 
C4, works with the speaker imped- 
ance to control the low-frequency 
cutoff. The -10-dB points are 
about 20, 30, and 60 Hz when driv- 
ing an 8-ohm speaker through 
coupling capacitors of 500 |xF, 250 
|jlF, and 100 |xF, respectively. 

Capacitor C3 is used for feed- 
back decoupling and power-sup- 
ply ripple rejection. The 500-piF 
capacitor specified provides 34 dB 
of rejection at 120 Hz. The ampli- 
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GROUND 


FIG. 2 



fier input (pin 8) must be provided 
with a DC return path to ground 
for a current of approximately 1 
|xA. That current produces a volt- 
age (IR) drop that, when multi- 
plied by the circuit's closed-loop 
DC gain, appears as an error in the 
output offset-centering. The value 
of resistance between the input 
and ground is ideally 100 kilohms 
or less, although up to 200 kilohms 
may be used. 

The other amplifier, the 
ULN-3784B, is housed in a 14-pin 
DIP and is designed for such ap- 
plications as automotive, com- 
munications, and consumer elec- 
tronics that require a high-quality 
audio output. The device's pinout 
is shown in Fig. 3. 

The ULN-3784B is a pin-compati- 
bie improvement on several ear- 
lier designs and is a direct 


TABLE 2 — ULN-3784B 


Characteristic 

Symbol 

Test Conditions 

Min. 

Limits 
Typ. Max. 

Units 

Supply Voltage 
Range 

v cc 


9.0 

24 

28 

V 

Quiescent Supply 
Current 

Jcc 

< 

z 

V II 

o 

< 


20 

— 

mA 

Quiescent Output 
Voltage 

VoQ 

V| N = 0 V, See Note 1 

— 

12 

— 

V 

Voltage Gain 

A v 

P OUT ~ 0 W 

31 

34 

37 

dB 

Total Harmonic 
Distortion 

THD 

PouT = 50 mW, R L = 80, V cc = 24V 

— 0.2 — 

% 



PouT = 50 mW, R l = 160, V cc = 28V 


<0.2 

— 

% 



PouT = 4W,R l = 8H, V cc = 24V 


<0.3 

5.0 

% 

Audio Output 

p out 

R l = 80, V cc = 24 V, THD = 5% 

4.0 

5.0 

— 

w 

Power 


R l = 1 6a, V cc = 28 V, THD = 5% 

4.0 

4.8 

— 

w 

Input Impedance 

Zjn 

Each Input 

140K170K 

— 

a 

Power Supply 
Rejection 

PSRR 

Pout = 0 W, f = 120 Hz 

— 

30 

— 

dB 

Equiv. Input 

Noise Voltage 


f- 20 Hz to 20kHz 

— 

60 

— 

P-Vrms 

Bandwidth 
(-3 dB) 

BW 

Pout = 1 W, See Note 2 

— 

100 

— 

kHz 


NOTES: 1. The quiescent output voltage typically equals Vi the supply voltage. 
2. Unity gain typically occurs between 10 MHz and 100 MHz. 



FIG. 4 


replacement for National Semi- 
conductor's LM380N and LM384N, 
and Sprague's ULN-2280B and 
ULN-2281 B IC's. However, it 
provides a wider margin of protec- 
tion against supply-voltage tran- 
sients. Table 2 shows the electrical 
characteristics of the 1C. 

The ULN-3784B operates from a 
single supply that can range from 9 
volts up to about 28 volts. The unit 


has a 34-dB internally fixed gain. 
Operating from a 24-volt supply, its 
typical output power is 4-watts 
minimum when working into an 8- 
ohm load. With a 28-volt supply, its 
power output is 4.8 watts working 
into 16 ohms. 

The ULN-3784B's typical quies- 
cent current is 20 mA, and it has a 
bandwidth of 100 kHz and its 
continued on page 112 
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Portable computers 


THERE IS ALWAYS A LOT GOING ON IN 

the hyperactive personal-comput- 
er field. However, four major 
trends seem to be dominating the 
market at the present. Those in- 
clude the low-end home-comput- 
er price war and shake-out; the 
movement toward IBM PC- com- 
patible systems; the integrated- 
software movement, and the por- 
table-computer phenomena. 
None of those movements is very 
old — the oldest being two years at 
most. But all are having a major 
impact on the personal-computer 
industry. One of the most interest- 
ing of those movements is the por- 
table-computer phenomena. 

Most people's first reaction to 
portable computers was probably 
like mine: Who in the world needs 
a portable computer? While it may 
be nice to have a compact machine 
that is small enough and light 
enough to carry anywhere, it's 
hard to visualize more than a few 
people who might actually need 
that feature. For that reason, many 
people reacted with indifference 
toward the first portable comput- 
ers. However, as it turns out, por- 
table computers have been enthu- 
siastically received in the market- 
place. In fact, they have been so 
successful that the field is now 
crowded with competitors. 

Industry guru Adam Osborne 
started the portable-computer 
business when he introduced his 
famous Osborne I early in 1981. 
During that same year, Radio 
Shack and some of the Japanese 
manufacturers originally intro- 
duced their pocket-size handheld 
calculator-like personal comput- 
ers, which contained BASIC in 
ROM and had LCD (Liquid Crystal 



FIG. 1 


Display) readouts. The pocket-size 
computers are the smallest and 
most portable of them all. But they 
do not have the popularity of the 
larger portables, simply because 
they do not have all the regular 
features of a personal computer. 
Those features includes a full-size 
keyboard, disk drives, CRT display, 
and a CP/M-compatible operating 
system. 

What Adam Osborne did was to 
take all the standard components 
and condense them into a small 
package about the size of a porta- 
ble sewing-machine. By putting 
ten pounds of hardware into a five 
pound bag, so to speak, the result 
was instant success. Hundreds of 
thousands of those original 
Osborne /' s have been sold. And 
since the introduction of portable 
computers, dozens of other man- 
ufacturers including Kaypro, Com- 
paq, Columbia, Seequa, Dyna- 
logic, and others have come along 
to take advantage of this totally 
new market niche. With such 
fierce competition, prices have 
dropped while features and func- 
tionality have been increased. 

Classifying portables 

There are four basic categories 
of portable computers available 
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today. They are the handhelds , the 
briefcase units, the intermediates , 
and the transportables. The basic 
method of categorizing portables 
has to do with how much they 
weigh, how large they are, 
whether they are battery oper- 
ated, type of display, and the mass- 
storage method used. 

The handhelds are really more 
like large calculators in ap- 
pearance than anything else. 
Those units have alphanumeric 
keyboards and usually feature a 
one-line LCD readout. The BASIC 
language is built-in, and they are 
battery-operated so that you can 
take them anywhere. Some of the 
units typical of this category are 
Radio Shack's PC-4 and the popu- 
lar Hewlett-Packard HP-75C. You 
can write your own programs with 
the built-in BASIC interpreter, and 
store them on standard audio-cas- 
settes by using a cassette player/ 
recorder and a cassette interface 
(usually optional). Many hand- 
helds also feature plug-in ROM 
cartridges that allow you to per- 
form special business, engineer- 
ing, and statistical or scientific cal- 
culations. The handhelds are also 
the cheapest of the portables. You 
can get one for less than $100, al- 
though the more advanced units 
sell for prices ranging up to $500, 
depending on the accessories you 
choose. 

The briefcase computers are the 
newest portables on the market. 
And like the handhelds, they are 
usually battery-operated so that 
they can be taken along and used 
anywhere. These units are larger 
however, since they contain more 
circuitry, and larger displays and 
keyboards. The keyboard is usu- 
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ally the same full-size you would 
find on a typewriter. The LCD read- 
outs are used because of their low 
power consumption. However, 
the display on a briefcase porta- 
ble, unlike the handhelds, can 
present multiple lines of data. For 
example, Radio Shack's Model 100 
briefcase computer (see Fig. 1) can 
display eight 40-character lines. 
The Epson HX-20 briefcase com- 
puter displays four 20-character 
lines. Both of those machines have 
a BASIC interpreter built-in. The 
Epson HX-20 a\so contains a micro- 
cassette player/recorder built-in 
so that programs may be written, 
stored, and retrieved. And it also 
features a tiny built-in printer: Its 
output format is 24-character 
lines. 

In addition to a BASIC inter- 
preter, the Radio Shack Model 100 
also contains built-in applications 
software. That software includes a 
text editor for elementary word- 
processing applications; a simple 
data-storage program for main- 
taining telephone numbers and 
address files; an appointment cal- 
endar, and a communications pro- 
gram that allows the unit to be 
used as a terminal. A built-in 300- 
baud direct-connect modem al- 
lows you to connect the Model 100 
to the telephone lines and com- 
municate with remote computers. 

In addition to Radio Shack and 
Epson, other manufacturers in- 
clude Casio, Nippon Electric, Sun- 
rise Systems, MicroOffice, and 
Convergent Technologies. All of 
the machines from those manufac- 
turers weigh about 4 to 5 pounds, 
are fully battery-operated, and will 
fit inside a standard-size briefcase. 

Next we come to the 
intermediate portables that are 
somewhat larger and heavier but, 
of course, they contain more fea- 
tures. The typical intermediate 
weighs in the 8-to-16-pound range 
and many of them are still small 
enough to be put into a briefcase. 

One of the most popular inter- 
mediate portables is the new 
Gavilan. That machine features an 
8088 microprocessor and uses the 
popular Microsoft MS-DOS oper- 
ating system. It has an eight-line 
80-column LCD readout and con- 
tains 64 K of RAM, and a single 
built-in 3.5-inch micro-floppy with 
a storage capacity of 360K bytes. 


There are all sorts of accessories 
for the unit, including a printer. 
Again, the unit is battery-powered 
for complete portability. This 9- 
pound unit does almost every- 
thing that you might expect from a 
larger machine. 

The final category is the 
transportables. They were the first 
portable computers to go on the 
market, and are really nothing 
more than tightly repackaged ver- 
sions of standard desk-top person- 


al computers. The units feature 
CRT displays, full-size keyboards, 
and built-in floppy-disk storage. 
Some of the newer units, like the 
Kaypro 10, even contain a hard- 
disk drive. 

The reason for the term "trans- 
portable" is that the size and 
weight of the typical unit is such 
that it can barely be considered 
portable. Most of these machines 
weigh in the 20-to-30-pound range 
and are not all that easy to lug 


Because they are built to last... 

Global breadboarding sockets 
are guaranteed for a lifetime. 

For more than a decade, Global Specialties’ solderless 
breadboarding has set the standard for quality, durability 
and dependable performance. Now, we offer a 
lifetime guarantee. If a Global breadboard- 
ing socket fails to perform according to your 
needs, you merely return it to Global Spe- 
cialties. We will send you a replacement free 
of charge. No questions asked. 

This unconditional guarantee is offered 
because our breadboarding sockets provide 
outstanding performance, indefinitely. All of 
our sockets are made in the United States in 
our own factory, employing the latest equip- 
ment, manufacturing methods and quality 
control procedures. Each socket and bus 
strip is molded of high quality plastic mate- 
rial to provide superior strength and dura- 
bility. Precision-formed contacts and 
tie-points made from nickel-silver assure 
excellent contact every time. 

Seven sockets and three bus strips 
are included in our QT Series. Our new UBS-1 00 
and UBS-500 models and our Experimentor line 
include socket and bus strip contact arrangements 
in single modular breadboards. 

The industry’s largest selection, unmatched 
quality and economy have earned Global solder- 
less breadboarding sockets the reputation for being 
number one with professionals, hobbyists and stu- 
dents. Now, the unconditional lifetime guarantee is 
your assurance that when you buy from Global you receive maximum durability and trouble 
-free performance. Unlike some manufacturers who require that you purchase by mail, our 
nationwide network of distributors permits you to see and inspect our products before 
you buy. 

See your electronics distributor or for the name of your local distributor, call our toll-free 

Product Availability Phone. 1-800-243-6077. 


GLOBAL SPECIALTIES 

An Interplex Electronics Company 

70 Fulton Terrace 
New Haven, CT 06512-1819 
(203) 624-3103 TWX: 710-465-1227 

OTHER OFFICES: San Francisco (415) 648-0611, 
TWX: 910-372-7992; Europe: phone Saffron-Walden 
0799-21682, TLX: 817477; 
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Introducing the UBS Series 
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Two new solderless bread- 
boarding sockets have been 
added to the Global line The new 
UBS-1 00 is now the largest socket 
in the line, with 840 tie-points and 
the smaller UBS-500 has 430 tie- 
points. Each includes two rows of 
bus strips on each side for power 
and ground connections and the 
UBS sockets are made of the 
highest grade plastic material to 
insure maximum resistance to 
warping and breaking. 
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MODEL 8013-S 


STANDARD FEATURES: 

• VINYL CLAD ALUMINUM CASE 

• 9 DIGITS -4 GATE TIMES 

• ±1 PPM 10 MHZTCXO TIME BASE 

• EXTERNAL CLOCK INPUT/OUTPUT 

• DISPLAY HOLD • SENSITIVITY CONTROL 

• ACCESSORY POWER JACK ON FRONT PANEL 

• CERTIFIED NBS TRACEABLE CALIBRATION 

• FULL YEAR GUARANTEE— ALL PRODUCTS 

• INPUT POWER 110/220 VAC 50/60 HZ OR 12-15 VDC 

• MADE IN U.S.A.— SINCE 1974 

OPTIONS: 

• #TCXO-80 ±0.1 PPM EXTRA PRECISION TCXO $75 

• #OCXO-80 ±0.05 PPM PROPORTIONAL OVEN 
TIME BASE $125 

• #NI-CAD-86 INTERNALLY INSTALLED NI-CAD 

BATTERY PACK $60 

SPECIAL BONUS OFFER 


BUY OUR LOW FREQUENCY MULTIPLIER 
MODEL LFM: 1110 FOR ONLY $75— HALF PRICE IF 
ORDERED WITH MODEL 8013-S WHILE THIS AD IS 
CURRENT. 

THE LFM: 1110 IS A DELUXE TONE FREQUENCY 
MULTIPLIER IN A COMPACT VINYL/ALUMINUM CASE 
FEATURING 10X, 100X & 1000X SIGNAL 
MULTIPLICATION WITH SELECTABLE LOW PASS 
FILTERING, AMPLIFICATION AND PHASE LOCK 
INDICATION. USED FOR RAPID, HIGH RESOLUTION 
MEASUREMENT OF TONE FREQUENCY SIGNALS. 


DELIVERY FROM STOCK 
ORDER TOLL FREE FACTORY DIRECT 

800 - 327-5912 

From Florida (305) 771-2050 

VISA— MC—C.O.D.— RATED FIRMS BY P.O. 



OPTOelectronics inc 

5821 N.E. 14th Avenue 
Ft. Lauderdale, Florida 33334 
TELEX 514849 

CIRCLE 14 ON FREE INFORMATION CARD 


around. Also, most of them are not 
capable of operating from a bat- 
tery supply — you have to use a 
standard AC power-line. 

The transportables fall into one 
of two categories. First, there are 
the 8-bit machines, usually featur- 
ing a Z80 microprocessor and run- 
ning the popular CP/M operating 
system. The original Osborne and 
the Kaypro models fall into this 
category. The other popular group 
of transportables are those that 
use the 8088 or 8086 16-bit micro- 
processors. Those latter machines 
are typically compatible with the 
popular IBM PC, and can run the 
MS-DOS operating system. Some 
of the machines typical of that cat- 
egory are the popular Osborne 
Executive , the Hyperion , the Com- 
paq, Seequa Chameleon , and the 
Columbia Data Products 1600-VP. 

The portability issue 

In looking at the whole porta- 
ble-computer affair, it really seems 
that portability is not the major 
reason for the popularity of those 
machines. While most transporta- 
bles weigh less than 30 pounds, 
and can be carried) they are not 
exactly what you would call conve- 
nient. And though the ability to 
put a personal computer under an 
airline seat is a nice idea, few users 
really need it. There are some true 
portables like the battery-oper- 
ated calculator look-alikes and the 
briefcase computers, but their 
computing power is far less than 
that of desk-tops or transporta- 
bles, thereby making them less 
useful. 

The two things that have really 
made the portable computer pop- 
ular are its small size and the soft- 
ware it can handle. The small size 
comes strictly by deliberately en- 
gineering a complete machine that 
is portable. Everything that you 
need, including a keyboard, disk- 
drives, display, and all of the other 
goodies, is packaged in a single 
container. That makes the unit un- 
usually compact. The fact is, it is 
considerably smaller than more 
conventional desk-top comput- 
ers. When you stop and consider 
the more traditional personal 
computers, you'll discover they 
are not only large, but also usually 
consist of several separate inter- 
connected items. The resulting 


package takes up a lot of space on 
the desk — in fact, many of them 
occupy an entire desk. However, 
the portable compresses all of the 
same features down into an area 
that occupies no more space than 
a typewriter. About the only penal- 
ty that you pay is in the display's 
size. Most portables have 5-, 7-, or 
9-inch screens, where the average 
desk-top computer uses a larger 
and certainly more readable 12- 
inch screen. 

Overall, people like portables 
because they have a small 
"footprint." You can pick them up 
and move them from one desk to 
another without the hassel of dis- 
connecting the cables, moving the 
individual pieces, and then having 
to reassemble the system at the 
new site. To move a portable com- 
puter, all you do is snap the key- 
board back on the front, unplug it, 
and away you go. 

Another feature introduced by 
Adam Osborne with the original 
Osborne I computer is bundled 
software. By bundled we mean 
that key software packages are in- 
cluded with the computer when it 
is purchased. Everybody knows 
that a computer is worthless vyith- 
out software, yet few computers 
actually include the software. In- 
stead, you are forced to buy the 
operating system, languages, and 
application programs separately. 
However, most portables (the only 
exception being Compaq) offer 
several useful software packages 
with the machine. They include 
the operating system (either CP/M 
or MS-DOS), BASIC, and a selec- 
tion of popular applications pro- 
grams. Most portable computers 
include a word processor, a 
spreadsheet, a data-base manage- 
ment package, and sometimes, a 
communications program. Those 
are the packages that most people 
want and need anyway: Besides, it 
is always nice to have the software 
(ready to run) at the time the com- 
puter is purchased. 

When you add up the total retail 
price, if you purchased the soft- 
ware individually, you would find 
that in most cases you are getting 
well over a thousand dollars worth 
of software with the purchase of 
the machine. That's an outstand- 
ing bargain, and one that most 
people have not overlooked. R-E 
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Chip components 

THE RAPID ADVANCEMENT OF ELEC- 

tronic technology has provided us 
with many interesting and useful 
consumer products, such as por- 
table VCR's, personal computers, 
and so on. It was mainly the de- 
velopment of transistors and later, 
the integrated circuit, that rock- 
eted us into this new era of mini- 
aturization and made possible the 
development of those and other 
products. 

As a result of the miniaturazition 
process, a new family of compo- 
nents was born. That new family, 
known as chip components (or 
surface-mounted devices), are 
small units encapsulated in IC- 
type packages. Because of their 
small size, chip components de- 
mand that you be especially care- 
ful when soldering — you need just 
the right solder, soldering iron, 
etc. We'll get to that in a moment. 
For now, let's see how to identify 
the component values. 

Identifying chip components 

Because of their small size, some 
practical means of identifying chip 
components had to be developed. 
But don't worry — it's not hard to 
learn: The system used for both re- 
sistors and capacitors is similar to 
the method you're already using to 
identify small capacitors. 

Instead of using colored dots or 
bands, chip resistors are identified 
by numbers printed on the top of 
the device, as shown in Fig. 1-a. For 
example, a 1000-ohm resistor 
would be marked "102." The first 
two numbers (10) are the first two 
digits of the value. The third 
number is the power-of-ten multi- 
plier. (It tells you how many zeros 
to add, as seen in Fig. 1-a.) 


Ceramic capacitors are marked 
with a similar system, except that 
two rows of numbers are used, as 
shown in Fig. 1-b. For instance, a 
.047-|xF capacitor would be 
marked "47" in the top row and "3- 
u" in the bottom one. The top two 
numbers represent the first and 
second digit in the part value. The 
number in the second row is the 
power-of-ten multiplier. All values 
are marked in picofarads. (To con- 
vert that value to microfarads, the 
decimal point is then moved six 
places to the left.) That is prac- 
tically the same as the system used 
now for small mica and ceramic 
types. The letter following the 
number represents the class or tol- 
erance of the capacitor. 

Identifying chip transistors is 


xxx 


-MULTIPLIER 
-2nd DIGIT (0 TO 9) 
-1st DIGIT (1 TO 9) 


EXAMPLE: 


1000 OHMS = 


1 0 2 


CERAMIC CAPACITORS 


1st DIGIT- 


MULTIPLIER- 


4 7 
3u 


- 2nd DIGIT 

- CLASS 


ALL VALUES IN PICOFARADS 

VALUE = 47000 pF 
VALUE = .047 juF 
b 

FIG. 1 
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TABLE 1 


1st 

2$ 

2nd LETTER 

LETTER NUMBER 

h FE RANK 
(GAIN) 

E 

2SA1022 

A to C 

F 

2SA1034 

R to U 

H 

2SA1035 

R to U 


2SB709 

OtoT 

M) 

2SB709A 

OtoT 

© 

2SB710 

PtoS 

D 

2SB710A 

PtoS 

A 

2SB766 

PtoS 

B 

2SB766A 

PtoS 

C 

2SB767 

PtoS 

V 

2SC2295 

A to C 

U 

2SC2404 

B to E 

S 

2SC2405 

R to U 

T 

2SC2406 

R to U 

R 

2SC2480 

T to S 

Y 

2SD601 

OtoT 

Z 

2SD601A 

OtoT 

W 

2SD602 

PtoS 

X 

2SD602A 

PtoS 

Q 

2SD813 

Pto R 

P 

2SD814 

PtoT 

Q) 

2SD874 

PtoS 

m 

2SD874A 

PtoS 


2SD875 

PtoS 


quite different from identifying ca- 
pacitors and resistors. Chip tran- 
sistors have two letters printed 
lengthwise across the top. The first 
letter shows the "2S" (El A) number 
and the second gives the tran- 
sistor's gain rating. A transistor 
with a gain rating of "C" will have 
higher gain than one rated "A" or 
"B," and so on. While you can re- 
place a transistor with one with 
higher gain, the opposite is not 
true. Table 1 is a partial identifica- 
tion chart for chip transistors. 

Now let's see what precautions 
must be taken when using them. 

Soldering chip components 

Some manufacturers of chip 
components recommend a solder 
continued on page 108 
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HEAR WHAT YOUR RECORDS ARE SUP- 
POSED TO SOUND LIKE! Accurate EQ and 
fast op-amps deliver crystal clear sound. A 
low noise (discrete) front end properly termi- 
nates your cartridge. Polarity and I.E.C. (-3 
dB @ 20 Hz) EQ are switchable. P-10-MM 
Moving Magnet $150 (kit) $200 (assembled) 
P-10-MC Moving Coil $150 (kit) $200 (as- 
sem.) M/C and VISA ok. PHOENIX SYS- 
TEMS INC., P.O. Box 628, Manchester, Ct. 
06040 (203) 643-4484. 
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18 lesson course, including lesson books, 
cassette tapes, and workbooks, will give you 
the information you need to enter the field of 
test engineering and to learn the latest tech- 
niques used in automatic test equipment. 
Earn your certificate from the Test Engineer- 
ing Institute. Check/M. O./Mastercard/Visa. 
$450 plus shipping. 10 DAY NO RISK TRIAL. 
Logical Solutions, Inc., 1799 S. Win- 
chester, Suite 201, Campbell, CA 95008. 
(408) 374-3650. 
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APPLIANCE REPAIR HANDBOOKS — 1 3 

volumes by service experts; easy-to- 
understand diagrams, illustrations. For major 
appliances (air conditioners, refrigerators, 
washers, dryers, microwaves, etc.), elec, 
housewares, personal-care appliances. 
Basics of solid state, setting up shop, test 
instruments. $2.65 to $5.90 each. Free 
brochure. APPLIANCE SERVICE, PO Box 
789, Lombard, IL 60148. 1-(312) 932-9550. 
CIRCLE 92 ON FREE INFORMATION CARD 


TIMEX/SINCLAIR 1000, 1500, 2068, ZX81, 
SPECTRUM PRTR l/F— A Centronics paral- 
lel printer interface. Order PRTIF: $50. 
EPROMMER— Programs 2716, 2732, 2764’s 
Order EPRMR: $75. Software for TS2068, 
Spectrum: ASM/DSM— A full featured as- 
sembler/disassembler. Order ASMDSM: 
$40. TEXTEDIT— A very complete editor, in- 
cluding 64-column mode. Order EDIT: $40. 
When ordering, specify type of computer. 
Money orders or C.O.D. only. Send to 
RESEARCH SERVICE LABORATORIES 
P.O. Box 19124, OKC, OK 73144. 
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CALL NOW 
AND 

RESERVE 
YOUR SPACE 

• 6 x rate $605 per each insertion. 

• Reaches 215,460 readers. 

• Fast reader service cycle. 

• Short lead time for the placement of 
ads. 

• We typeset and layout the ad at no 
additional charge. 

Call 212-777-6400 to reserve space. Ask 
for Arline Fishman. Limited number of 
pages available. Mail materials to: mini- 
ADS, RADIO-ELECTRONICS, 200 Park 
Ave. South, New York, NY 10003. 


SUBSCRIPTION TV MANUAL. This infor- 
mation packed book details the methods 
used by subscription TV companies to 
scramble and descramble video signals. 
Covers the Sinewave, Gated Pulse, SSAVI 
system, and the methods used by most cable 
companies. Includes circuit schematics, the- 
ory, and trouble shooting hints. Only $12.95 
plus $2.00 first class P&H. ELEPHANT 
ELECTRONICS INC., (formally Random 
Access) Box 41770-R, Phoenix, AZ 85080. 
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SHEET METAL WORKER— The 24' TRIOK 
is a Press Brake, Shear and Slip-roll ma- 
chine-perfect for research and development 
or maintenance shops. Over a thousand ma- 
chines world wide in little to the largest com- 
panies. For free literature on this and our 
other sheet metal working machines contact: 
PACIFIC ONE CORPORATION, 513 Superi- 
or Ave. SuiteK-415 Newport Beach, CA 
92663, (714) 645-5962. 
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ONE MAN CRT FACTORY, easy operation. 
Process new or rebuild old CRT’s for tv’s, 
bus. machines, monitors, scopes, etc. 
Color, b&w, 20mm, foreign or domestic. 
3x6 ft. space required. Profits??? Average 
CRT rebuilding cost — $5. Sell for $100 = 
$95 profit; x 5 CRT’s = $475 daily; x 5 
days = $2375 weekly profit. Higher profits 
outside U.S.A. Investigate this opportunity 
today. We service the entire world. Write 
or call: CRT Factory, 1909 Louise St., 
Crystal Lake, II. 60014, (815) 459-0666. 
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Califomia-DC Regulated Switching Power 
supply + 5v dc @ 5 amp + 12v dc @ 2 amp 
+ 12v dc @ 1.8 amp -12v dc @ .5 amp 

115-230v ac input, fused. EMI filtered. 
Removable DC Power Harness and Sche- 
matics included. 7.4" x 6.2" x 1.7" ht. New 
units, identical to the Kepco/TDK Supplies 
as seen at $59.95. 

$37.50 ea. freight pre-paid in U.S. 
1-800-327-7182 Power Plus. 

(Call for Quantity Price) 
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KIT makes bread- 
boarding a low-power, central office quality 
DTMF detection system easy and inexpen- 
sive. The included M-957 receiver decodes 
12 or 16 digits and operates from 5 to 12V dc. 
Its sensitivity, wide dynamic range, noise im- 
munity, and low power consumption are ideal 
for telephone switching, computer and re- 
mote control applications. Only $24.75. To 
order, call: TELTONE, 1-800-227-3800, 
etx. 1130. 
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ZENITH Z-TAC CABLE T.V. DESCRAMB- 
LER. Brand new tag-along. Positive and 
negative video $225.00 plus 5% shipping and 
handling. Visa, MasterCard, C.O.D. accept- 
ed. For Complete information and our Cata- 
log send $5.00 to R&M DISTRIBUTORS, 
P.O. Box 266-R15, Boston, Ma. 02190. (617) 
871-5838. 
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low priced amateur microwave T.V. receivers. 
HMR Mini — $64.95; HMR Daisy Dish — 
$69.95; Spectra Dish— $89.95; MDS 52 
ROD— $89.95. All systems complete and 
fully guaranteed. Free Shipping. Cable con- 
verters call or write for quantity pricing. Add 
$4.00 for COD orders. Call today. H.M.R. 
Sales, 221 East Camelback, Suite 1, 
Phoenix, Arizona 85012, Phone 602-993- 


0398. 
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SATELLITE TELEVISION RECEIVER 


SEMIKIT with dual conversion downcon- 
verter. Features infrared remote control tun- 
ing, AFC, SAW filter, RF or video output, 
stereo output, Polorator controls, LED chan- 
nel & tuning indicators. Install six factory as- 
sembled circuit boards to complete. Semikit 
$400.00. Completed downconverter add 
$100. Completed receiver and downcon- 
verter add $150. JAMES WALTER SATEL- 
LITE RECEIVER, 2697 Nickel, San Pablo, 
CA 94806. Tel 415-724-0587. 
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FREE CATALOG OF HARD-TO-FIND 
TOOLS is packed with more than 2000 quali- 
ty items. Your single source for precision 
tools used by electronic technicians, engine- 
ers, instrument mechanics, schools, labora- 
tories and government agencies. Also con- 
tains Jensen’s line of more than 40 tool kits. 
Send for your -free copy today! JENSEN 
TOOLS INC., 7815 46th St., Phoenix, AZ 
85040. (602) 968-6231. 
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THE MOST EXCITING KIT YOU WILL EVER 
BUILD The model WAT-50 miniatur FM trans- 
mitter uses a 4-stage circuit NOT to be con- 
fused with a simple wireless microphone. Up 
to 1 mile range. So sensitive, it will pick-up a 
whisper 50 feet away! Use with any FM radio. 
Complete kit only $29.95 tax incl. FREE 
SHIPPING. DECO INDUSTRIES, BOX 607, 
BEDFORD HILLS, NY 10507. 
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IntelliBurner EPROM-EEPROM & MICRO- 
CONTROLLER PROGRAMMER $299 

Communicates through the serial port of any 
personal computer. Use your PC’s modem 
software to read, verify, or program all popular 
EPROMs, EEPROMs and 87xx series micro 
controllers. Custom software included for 
IBM, CP/M or Radio Shack PCs. Other pro- 
grammers from $149. Bare PC boards with 
software from $39. ROSS CUSTOM ELEC- 
TRONICS, 1307 Darlene Way #A12, Boul- 
der City, NV 89005. 702-293-7426. 
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FREE 1984 ELECTRONIC TOOL & IN- 
STRUMENT CATALOG is packed with over 
5,000 quality technical products for assem- 
bling, testing and repairing electronic equip- 
ment. All products fully illustrated with 
photographs, detailed descriptions and pric- 
ing to allow for easy ordering by phone or 
mail. Most orders are shipped within 24 
hours. 100% satisfaction guarantee. CON- 
TACT EAST, 7 Cypress Drive, Burlington, 
MA 01803. (617)272-5051. 
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DESOLDERING TOOL. Compact, easy to 
use and clean. A Soldering iron with a built in 
vacuum pump operates with one hand, elim- 
inating the need for two separate tools. 2- 
WIRE DESOLDERING TOOL only $18.95. 3- 
WIRE SOLDERING TOOL only $21.95. Re- 
placement tips 1.2mm or 1.5mm at $1.50. To 
order call 800-492-2373 or in Md 301-428- 
0995. COMPUTER VENTURES, P.O. Box 
271, Germantown, MD 20874. 
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RADIO-ELECTRONICS 


containing 63% tin to 37% lead, 
with a pure rosin-flux core. Others 
recommend a solder with 2-3% sil- 
ver added to reduce "silver migra- 
tion" in components having fired- 
on silver-platinum conductors 
(like some small ceramic capaci- 
tors, for example). 

Silver migration during solder- 
ing results in weak joints and poor 
adhesion. The addition of silver to 
the solder raises its cost a bit, and 
also raises the melting tem- 
perature. (No, silver solder isn't 


something new, it has been 
around for some time now.) 

As far as soldering irons are con- 
cerned, there are many that are 
compatible with high-tech solder- 
ing, and are available in a variety of 
styles and prices. 

The power rating for the irons 
should range from 10 to 50 watts. 
Remember that as components 
decrease in size, they also increase 
in heat sensitivity. Therefore it is 
recommended that you do not use 
an over-rated iron. Note: Because 


of the electrostatic sensitivity of 
chip components, isolated or 
grounded-tip soldering irons 
should be used. Needless to say, 
surface-mounted parts will have to 
be replaced by exact duplicates 
because nothing else will ‘fit in 
their places. 

When it comes to desoldering, 
any one of three desoldering 
methods may be used; wicking, 
heat plus a suction device, or a 
desoldering iron (which are made 
by several of the major manufac- 
turers). Each one will give good re- 
sults if properly used — so, it's just 
a matter of personal preference. I 
happen to like the desoldering 
iron. 

When desoldering always use 
the smallest size iron you can; a 
30-watt iron will do a good job on 
the average small part. Just be sure 
that the solder is completely 
melted when either soldering or 
desoldering. That is especially 
necessary when replacing parts. 
Make sure that the joint is bright 
and shiny, not "frosty or fuzzy- 
looking." If you do see something 
like that, you know that you have a 
cold solder joint. 

One of the longest jobs we had 
turned out to be a bad solder joint 
at the bottom of the base winding 
of a driver transformer for a hori- 
zontal output stage. (I did tell you 
that it was an intermittent, didn't 
I?) As if that wasn't enough, we 
had three of the same model set 
with the same problem! Fix one 
and you've fixed all three. 

I wrote to the service manager of 
the firm that manufactured the set 
about it and he wrote back saying: 
"Yes, we've run into that problem, 
but only in about 20% of the sets!" 
That one nearly went by me, until I 
finally realized that 20% of the sets 
meant one in every five sets had a 
problem! 

After that, when ever one of 
those sets came in, we went right 
to that joint and resoldered it. In 
fact, we caught some that didn't 
even have that problem, but defi- 
nitely did have a bad solder joint. 

In any repair, it's also a good idea 
to clean the board after any re- 
soldering. That gets off any re- 
maining flux; that stuff is sticky 
and can catch dust, which will al- 
most certaintly result in trouble in 
the future. R-E 
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Choice 


PTS 


“PTS rebuilt modules 
are better than brand 



new . . . 


I use PTS modules and tuners because of their 
automatic updates. Compared to original 
manufacturers’ new and rebuilt parts, PTS is 
better. Quality and turnaround makes the 
difference. PTS does a better job of rebuilding 
’cause that’s all they do.” 

Try PTS rebuilt modules and tuners for: 

• Fast 8 hour rebuilding service 
• Full year limited warranty 

• One stop shopping for all makes/ 
all models 

Availability at over 1500 authorized 
stocking distributors 
• Quality rebuilts that 
meet or exceed orig- 
lal manufacturers’ 
specs. 
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□ ART OF PRO- 
GRAMMING THE 16K 
ZX81. $6.25. Topics in- 
clude full screen, scroll- 
ing. PEEK & POKE, 
plus actual working 
programs. 

□ THE 6809 COM- 
PANION. $5.00. Writ- 
ten for the average 
assembly language 
programmer. A discus- 
sion of 6809 features & 
reference work for the 
6809 programmer. 

□ PRACTICAL COM- 
PUTER EX- 
PERIMENTS. $4.50. 

Fills in background to 
microprocessor by con- 
structing typical compu- 
ter circuits using dis- 
crete logic components. 


□ ART OF PRO- 
GRAMMING THE IK 
ZX81. $5.00. How to 
use the features of the 
ZX81 in programs that 
fit the 1 K machine and 
are still fun to use. 

□ INTRODUCTION 
TO BASIC PRO- 
GRAMMING TECH- 
NIQUES. $5.00. Based 
on author's own experi- 
ence in learning BASIC 
and helping others to 
learn to program. 

□ A MICROPROCES- 
SOR PRIMER. $4.50. 

Painless approach to 
computing for the be- 
ginner. Step-by-step 
explains computer op- 
erations and assembly. 


□ POWER SUPPLY 
PROJECTS. $4.50. 

Contains designs and 
construction details for 
almost any power sup- 
ply the experimenter is 
likely to need. 

□ REMOTE CON- 
TROL PROJECTS. 
$5.00. Radio-control 
infra-red, visible light, & 
ultrasonic systems are 
all included, along with 
methods of applying 
them. 

□ ELECTRONIC 
TEST EQUIPMENT 
CONSTRUCTION. 
$4.50. Construction de- 
tails of a wide range of 
test equipment the ex- 
perimenter can build at 
home. 


□ ELECTRONIC 
PROJECTS USING 
SOLAR CELLS. $5.00. 

Simple circuits that 
have numerous ap- 
plications around the 
home. 

□ ELECTRONIC TIM- 
ER PROJECTS. $5.00. 

Timing circuits for 
almost any application 
the experimenter might 
need. A most valuable 
reference. 


□ COUNTER DRIVER 
& NUMERICAL- 
DISPLAY PROJECTS. 

$4.50. Features ap- 
plications & projects 
using various types of 
numerical-display de- 
vices. 


□ PRACTICAL ELEC- 
TRONICS CALCULA- 
TIONS AND FORMU- 
LAE. $7.50. A basic 
reference work that 
bridges the gap be- 
tween complicated 
technical theory & cut 
and tried methods. 

□ INTERNATIONAL 
DIODE EQUIVALENTS 
GUIDE. $5.75. Helps 
you find substitutes for 
the many different 
types of semiconductor 
diodes in use today. 

□ INTERNATIONAL 
TRANSISTOR EQUIV- 
ALENTS GUIDE. 

$7.50. Products of 
more than 100 man- 
ufacturers are listed & 
cross-referenced with 
possible replacements. 


□ HOW TO MAKE 
WALKIE TALKIES. 

S5.00. Describes equip- 
ment for low-power 
handheld operation. 

1 1 2 pages of must 
reading for the dedi- 
cated experimenter. 

□ ELECTRONIC 
CALCULATOR US- 
ERS HANDBOOK. 

$3.95. Presents formu- 
lae data, methods of 
calculation, conversion 
factors & more from the 
view of the calculator 
user. 

□ LINEAR 1C EQUIV- 
ALENTS AND PIN 
CONNECTIONS. $8.25. 

Shows equivalents & pin 
connections of a popular 
user-oriented selection of 
linear ICs. 


□ 30 SOLDERLESS 
BREADBOARD PRO- 
JECTS BOOK-1. 

$5.75. Whenever possi- 
ble the same parts are 
used in several pro- 
jects. Even a first-time 
builder can complete 
these circuits. 

□ HOW TO GET 
YOUR ELECTRONIC 
PROJECTS WORK- 
ING. $5.00. Helps you 
troubleshoot and repair 
home-built projects of 
every description. 

□ MINI-MATRIX 
BOARD PROJECTS. 

$5.00. A variety or pro- 
jects that can all be 
built upon a mini-matrix 
board that has 1 0 strips 
and is 24 holes long. 


□ MODERN OP-AMP 
PROJECTS. $5.00. 

Wide range of special- 
ized op-amp circuits in- 
cluding lo-noise, lo- 
distortion, ultra-hi input 
impedance, etc. 

□ MULTI-CIRCUIT 
BOARD PROJECTS. 

$5.00. 21 fairly simple 
projects that can all be 
built on a single 
printed-circuit board. All 
are powered by a 9V 
battery. 

□ 1C PROJECTS 
FOR BEGINNERS. 

$5.00. Inexpensive digi- 
tal and linear IC's are 
used to assemble this 
selection of circuits in- 
tended for the be- 
ginner. 


□ THE PRE- 
COMPUTER BOOK. 
$5.00. Aimed at the 
absolute beginner with 
no knowledge of com- 
puters. A non-technical 
discussion that helps 
you enter the computer 
world painlessly. 


□ AN INTRODUC- 
TION TO VIDEO. 
$5.00. Perfect for the 
person just about to 
buy a VCR. Discusses 
pros & cons of the var- 
ious formats; video 
discs; videotext, tape 
copying and more. 


□ BASIC & PASCAL. 
$4.00. Takes BASIC & 
Pascal and develops 
programs in both lan- 
guages simultaneously. 


□ FIRST BOOK OF 
TRANSISTOR EQUIV- 
ALENTS. & SUB- 
STITUTES. $3.75. 

□ PRACTICAL COM- 
PUTER EX- 
PERIMENTS. $4.50. 


□ ELECTRONICS 
SIMPLIFIED CRYSTAL 
SET CONSTRUCTION. 
$4.50. 

□ ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. $4.50. 


□ PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS— Book 1. 
$5.00. All electronics 
circuits consist of sim- 
ple building blocks. 
When you know how to 
make the blocks you 
can easily create your 
own projects. 


□ ANTENNA PRO- 
JECTS. $5.00. Covers 
practical antenna de- 
signs including active, 
loop & ferrite types that 
are easy & inexpensive 
to build. 

□ RADIO STATIONS 
GUIDE. $4.75. Com- 
prehensive listing of 
transmitters around the 
world. Presents loca- 
tion, frequency, power. 

□ LONG DISTANCE 
TV RECEPTION 
(TVDX) FOR THE EN- 
THUSIAST. $5.00. 

Practical & au- 
thoratative introduction 
to this unusual aspect 
of electronics. 


□ CB PROJECTS. 

$5.00. A number of 
useful and interesting 
designs for CB 
accessories. Speech 
processor, interference 
filter & more. 

□ CRYSTAL SET 
CONSTRUCTION. 
$4.50. Packed full of 
easy to duplicate de- 
signs for crystal radio 
receivers. 

□ AN INTRODUC- 
TION TO RADIO DX- 
ING. $5.00. Listen, in 
your home, to broad- 
casts originating 
thousands of miles 
away. Tells how you 
can do it. 


□ THE SIMPLE 
ELECTRONIC CIR- 
CUIT & COM- 
PONENTS. $5.75. All 
the fundamental theory 
needed to lead to a full 
understanding of the 
simple electronic circuit 
and its components. 

□ ALTERNATING 
CURRENT THEORY. 

$5.75. Alternating cur- 
rent theory without 
which there can be no 
comprehension of 
speech, music, radio, 
or Television. 


□ MICROPROCESS- 
ING SYSTEM & CIR- 
CUITS. $7.50. A truly 
comprehensive guide 
to all of the elements of 
a microprocessing 
system. 


□ SEMICONDUCTOR 
TECHNOLOGY. $5.75. 

Everything you always 
needed to know about 
solid-state devices in 
one volume. 

□ COMMUNICATIONS. 

$7.50. Covers most 
modern communication 
systems. Line, micro- 
wave, submarine, sat- 
ellite. digital multiplex, 
radio & telegraphy. 

□ FIRST BOOK OF 
HI-FI SPEAKER EN- 
CLOSURES. $4.50. 


□ SOLID STATE 
NOVELTY CIRCUITS. 
$3.50. 


□ 28 TESTED TRAN- 
SISTOR PROJECTS. 
$4.25. 


□ PRACTICAL ELEC- 
TRONIC BUILDING 
BLOCKS-Book 2. 
$5.00. Circuits that pro- 
cess signals. Combines 
with those in Book 1 . 


□ SPECIAL OFFER Book 1 & Book 2 
PRACTICAL ELECTRONIC BUILDING BLOCKS. 
$9.00. Shipping Included. Save $1 .75. 


□ RADIO CONTROL 
FOR BEGINNERS. 
$4.50. 

□ ELECTRONIC 
GAMES $4.50. 

□ SINGLE 1C PRO- 
JECTS. $4.25. 


□ RADIO CIRCUITS 
USING IC’S. $4.50. 


□ ELECTRONIC 
HOUSEHOLD PRO- 
JECTS. $4.50. 

□ ELECTRONIC 
MUSIC PROJECTS. 
$4.50. 

□ POPULAR ELEC- 
TRONIC PROJECTS. 
$3.75. 

□ PROJECTS IN 
OPTO-ELECTRONICS. 
$5.00. 


Electronics Paperback Books 

Quality Paperbacks at Affordable Prices 


ELECTRONIC TECHNOLOGY TODAY INC. RE 10/84 

P.O. Box 240, Massapequa Park, NY 11762 


Number of books ordered [| 
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ON THE COYER 

Looking up at you from the middle of our cover, is an RS232 
connector. And clockwise, starting at the other end of the cable, is 
the NEC printer, followed by the Epson and at the lower right, 
Hewlett Packard's entry See page 7. 
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EDITORIAL 


The future is here today! 

This century has been a highly innovative one. If you stop to think that at the 
beginning of the 20th Century man was still bound to Earth and hadn't 
learned to fly that medical science was almost barbaric as compared to 
today and that electronics was but a fantastic-fiction dream, you pause and 
wonder at our accomplishments. 

If you look at our progress in this past 100 years and try to look ahead to 
the next 100, it’s sufficient to boggle the mind. The very computer on which 
this editorial is now being written could not have existed those scant few 
years ago. 

Let’s try a small exercise — an experiment, if you will. We’re going to 
"brainstorm’’ or "blue-sky" the coming of the future. 

Our readers are, for the most part, intelligent, scientific types. Let’s 
concentrate on the future of computer technology Where will we be in 
another century, as far as computers are concerned? What will computers 
be doing, how will they be doing it, and what will we be doing with 
them? And please, nothing off-the-wall. 

Give us those things with sound, scientific basis, following normal 
developmental processes. Send your ideas to ComputerDigest, 200 Park 
Avenue South, New York, NY 10003. Got any artistic skills? Send along 
sketches too. 

This will make an interesting project for our readers; and, of course, when 
all the results are tabulated, we'll put an article together that should make 
some fantastic reading. All entries will become the property of Gernsback 
Publications, Inc., and no submissions can be returned. 

So put your thinking caps on, and get to work. We’ll be anxious to see 
what you come up with! 


£ 

Byron G. Weis 
Editor 
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LETTERS 

Wants portables 

I’d like to see an applications- 
oriented article on portable 
computers. I’m sure that a lot of 
other readers would be just as 
interested. — Sam Bennett, Fresno, 
CA. 

Sounds like a great idea Sam. 
Well get one of our experts busy 
on that one right away! 

No games? 

How come you don't report on 
new computer games the way 
some computer magazines do? — 
Fred Morrison, Madison, Wl. 

Fred ' take a look at our front 
cover It says A New Kind of 
Magazine For Electronics 
Professionals. ” We want all the 
readers we can get ; but no 
magazine can be all things to all 
people. 


Settle an argument 

A friend says that a good 
computer “hacker" can break into 
almost any computer system, 
regardless of the security. I am 
wondering if that statement is 
really true? — Gene Lyons, Atlanta, 
GA. 

Gene, while nothing is ever 
100%, the odds are against it, 
despite what the movies show! 
Cracking the most basic system 
would take more patience than 
most people have, and a system, 
where codes are periodically 
changed, would be all but 
foolproof. 

More kudos! 

I would like to see 
ComputerDigest continue to 
present concise summaries of 
current events in the computer 
field, and am relieved to have 


discovered a computer magazine 
which is not just a sales pitch! — R 
D. Broadhurst, Channel Islands. 

Thank you too, Mr. Broadhurst. 
More and more, our readers are 
beginning to learn what we’re all 
about! It’s very gratifying indeed. 

More hardware 

I’m so tired of software-only 
articles that I could write some 
myself, just from the ones I read! 
Yours is the last magazine that 
contains useable information on 
projects and hardware. And 
printing my comments is not 
expected. — Irving E. Shivar, Jr., 
Camden, SC. 

Surprise, Mr. Shivar! Thanks for 
understanding (and appreciating) 
what we’re trying co do. Keeping a 
wide variety of readers happy is 
our goal.^CD^ 


COMPUTER PRODUCTS 

For more details use the free 
information card inside the back cover 


PORT EXPANDERS/SWITCHERS, Data 
Director models Q23, Q24, Q25, Q13, 
Q14, and model Q15 are a series of 
"port traffic cops’— port expanders 
with A/B/C switch routing — that can 
switch one port to any of three 
devices, or one device to any of three 
ports. 
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Model Q23, model Q24, and model 
Q25 are in stand-alone cabinets, while 
model Q13, model Q14, and model 
Q15 are designed to fit inside 


Computer Accessories’ model P12 
Power Director (line-conditioning 
power-control accessory) cabinet. 

The three models in each series 
meet specific connector needs for a 
given port or system. For standard 
RS-232 serial ports, Data Director offers 
model DB25 female (models Q13/ 
Q23) or male (models Q14/Q24) 
connectors. For standard parallel 
(printer) ports, Data Director (models 
Q15/Q25 ) offers 36-pin Centronics- 
style connectors. 

Models Q23, Q24, and Q25 are 
priced at $199.00 each; models Q13, 
Q14, and Q15 are priced at $189.00 
each — CA Computer Accessories, 
7696 Formula Place, San Diego, CA 
92121. 

POWER OUTLET EXPANDER/FILTER, 

the Power Director model P22 , model 
P2, and model P12 are designed to 
filter radio-frequency noise, spikes, 
glitches, and surges that imperil sen- 
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sitive electronics equipment. 

These are desktop-design devices 
and individual and collective (master) 
outlet control are part of the design. 
Each outlet is monitored with a power 
pilot light (amber for the individual 
outlets, red for the master) a circuit 
breaker adds overload protection. 
While the pilot lights are located on 
the front panel, the actual outlets are 
out of sight on the back panel. 

The stand-alone model P22 (sized 
to stack with such items as disk drives 
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and modems) offers four outlets and is 
available for $99.00. The monitor-base 
model P2 (sized to fit under a CRT or 
video monitor) offers five outlets and 
is available for $129.00. The model P12 
(sized to fit atop the IBM PC system 
unit, for example) offers six outlets, 
plus a digital clock and stowaway 
storage areas for diskettes, quick-refer- 
ence cards, or small manuals, is priced 
at $199.00. — Computer Accessories 
Corporation, 7696 Formula Place, San 
Diego, CA 92121. 

VIDEO TAPE/DISC CONTROLLER, 

model VI Pc, is a plug-in board that lets 
an IBM PC (or similar computer) con- 
trol industrial-type videotape 
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recorders with frame-accurate preci- 
sion. It can also control videodisc 
players. The internal microprocessor, 
and up to 32K of RAM/ROM, translates 
simple user commands into complex 
videotape-recorder and/or videodisc 
player operations. The model VI Pc's 
motherboard plugs into the computer 
and may host one or two “video 
modules” to control tape, disc, or one 
of each. 

The model VI Pc with tape or disc 
video module is priced at $1195.00; 
with tape and disc video modules, it 
costs $1695.00. — BCD Associates, 
Inc., 5809 S.W. 5th Street, Oklahoma 
City, OK 73128 


UNINTERRUPTABLE POWER SUPPLY, 

model 1350 , provides 10 minutes of 
backup electric power for computers 
during a power failure. It weighs 32 
pounds and fits in a compact, Vz 
cubic-foot space. 

The model 1350 provides 120 volts 
at 350 volt-amps — sufficient power for 
a computer, disk-drive, printer, and 
monitor. The unit has a transfer time of 
12 milliseconds, typical, and a single- 
phase 60-Hz supply ( ± 0.5%). It also 
contains a patented clipper circuit to 
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provide on-line surge protection from 
both normal and common-mode tran- 
sients. RFI suppression is handled by 
Sprague filters. 

The model 1350 has a suggested 
retail price of $750.00 and comes 
complete with a maintenance-free 
battery — Dymarc Industries, 21 Gov- 
ernor's Ct., Baltimore, MD 21207. 

HIGH-DENSITY DISKETTE, model 
2HD, features a new coating tech- 
nology that allows the 5.25-inch 
diskette to store up to 1.6 megabytes, 
or 60% more than the conventional 
5.25-inch 96 TPI floppy The improved 
storage value helps to close the gap 
between the 5.25-inch rigid and the 
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5.25-inch floppy It is priced at $9.25 
per disk — BASF Systems Corpora- 
tion, Crosby Drive, Bedford, AAA 
01730. 


AMBER MONITOR, model SA-1000, 
has a 12-inch CRT and a non-glare, high 
contrast faceplate. Among its features 
are composite video-input signal, a 
resolution of 900 dots center and 800 
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dots corner. It also includes an RCA- 
type input connector, and 2000 
character display format (5 x 7 dots, 
80 characters x 25 lines). 

The amber monitor model SA-1000 
is priced at $159.00. — Sakata USA 
Corporation, 651 Bonnie Lane, Elk 
Grove Village, IL 60007. 



WHYYOUR PRINTER 
DOESN’T PRINT... 


It’s standards that make parallel printers work. It’s the lack of standards that gives us trouble. 


HERB FRIEDMAN 

■ Standards are what keeps the world workins. They 
insure that an 8-32 screw from Outer Monsol ia will fit 
an 8-32 nut manufactured in Lower Sandusky, Ohio: that 
your telephone will access any other telephone in 
North America, possibly the world: that the portable 
TV you purchased in New York — which was 
manufactured in Osaka — will not blow up when you 
plus it in to a power outlet in Yellowknife. 

Unfortunately, manufacturers of many kinds of 
consumer equipment are prone to utilizes only part of 
a standard, preferins — for whatever the reason — to 
make their own proprietary modifications to the 
standard for what often appears to be be no rational 
reason. In actual fact, many times an actual standard or 
a de facto standard is modified to intentionally prevent 
a device from beins used with any other equipment 
supposedly usins the standard. Printers intended for 
use with personal computers are an excellent example 
of modified standards, which is often the reason you 
can't set your old and faithful printer to work with the 
new computer, or why your new computer won't work 
with someone else's printer. For example, we all know 
the IBM sraphics printer is an Epson. Risht? Only 
partially risht. Use your old Epson and you’ll print the 
standard ASCII characters, but not the IBM sraphics. 

And while we’re talkins about IBM, we all know the 
Epson printer, or a Smith Corona L-1000 daisy wheel, or 
any of a hundred printers have standard Centronics- 
type connections. So does the IBM. So how come you 
can’t plus a Centronics type printer into an IBM- 
compatible personal computer? Because while the 
connections are standard, the connector isn’t. IBM- 
compatible computers employ a a DB-25 connector for 
their parallel printer output, but the DB-25 is the 
standard for RS-232/O, it in no shape, form or manner is 
the equivalent of the truly standard Centronics-type 
Delta connector To use a Centronics-type printer with 
an IBM-compatible computer the user must purchase a 
special, and somewhat expensive, adapter cable 
havins a DB-25 on one end and a Centronics connector 


on the other end. But don’t blame only IBM for not 
usins a standard. How about Diablo and Xerox (same 
printer, different brand name)? Their daisy printers — 
considered the very finest by most users — have what is 
supposedly a standard RS-232 serial I/O. True enoush, 
it's standard, only the connections aren’t the ones used 
by most of the computer manufacturers. Take your 
printer home, plus it in, and it’s an odds-on bet it 
won't work properly if at all. 

Get it working. 

The best way to start interfaces a printer is to just 
Set it workins. If it can at least print the full ASCII 
alphanumeric character set and feed paper you’re on 
your way We’ll start with parallel printer connections 
because they are the least troublesome. Parallel printer 
connections are called Centronics-type because they 
are the connections for the earliest printers — 
manufactured by Centronics — that were used with 
personal computers. To their credit, the Centronics 
connections were well thousht out and have never 
required upsradins or a retrofit. The only time they sive 
trouble is when a manufacturer soes out of their way to 
muck thinss up, as did Apple with non-sequential 
wirins of their parallel printer card; IBM and IBM- 
compatible computers with their use of a DB-25 
connector for the parallel output; and Radio Shack with 
their card edse-connectors havins non-sequential 
numberins and a forced automatic line feed after 
carriase return. Fortunately, the Centronics interfaces 
was so well thousht out that most users can easily set 
around any problems created by the computer 
manufacturer. The Centronics printer connections are 
shown in Table 1. While there are many individual 
circuit connections because Centronics provided for 
every possible kind of parallel handshakins and fault 
indication, every connection isn’t necessarily used by 
every printer. For example, a printer that uses the BUSY 
for handshakins (stoppins and startins the computer’s 
output) won’t use the ACK, and vice versa. 
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THE NEW HP 2225 INKJET PRINTER from Hewlett Packard is 
fully portable, may be used with portable or desktop comput- 
ers, operates below 50 dB. 


But be careful! Sometimes you can make a false 
assumption and set yourself into really-big trouble. The 
safest bet is that anything that can so wrong, will so 
wrons. 

Unfortunately some manufacturers modify the wiring 
of the sisnal pair returns — which are srounded — or put 
+ 5 volts on one of the normal ly-unused pins. If in 
doubt, the safest thins to do is wire only those 
connections which are absolutely required for parallel 
operation, the ones indicated with an asterisk (*), for 
no manufacturer will meddle with them (so far); they 
are safe to use because a computer or printer will 
automatically reject their use if not needed. The 
connections marked with a "pound” (#) symbol are 
normally unused and they are the ones manufacturers 
often employ to provide external voltages for external 
accessories — or they tie them tosether and connect 
them to + 5 volts — which can prove a disaster. Do not 
use these wires unless you are absolutely certain you 
need them. Try running the printer without them. Be 
especially careful of terminal #18, which is often, but 
not always used to provide +5 volts from the printer 
or the computer for powering ancillary devices, such 
as a serial-to-parallel converter Some manufacturers 
put the full rail voltage on the connection, others 
provide the 5 volts through a resistor. If in doubt, leave 
this connection open because 5 volts on #18 is not 
part of the standard wiring. Depending on the 
equipment, the wrong hook-up can cause a lot of 
damage. Same thing for terminals 33-36. They aren’t 
used for standard connections. Some manufacturers 
use them for providing power to ancillary hardware or 
tie them to +5 volts. If in doubt, leave the connections 
open. Terminals 16 (GND) and 17 (CHASSIS) are 
"ground.” Terminals 19 thru 30 are return lines for the 
signal and handskaking circuits, "return” being a fancy 
word for "common” or "ground” connection. 

Depending on the particular printer and the 
computer being used, your equipment might work if all 
terminals 19 thru 30 aren’t connected; then again, the 
equipment might not work. Your equipment will always 
work if the wires are individually brought through from 
one connector to the other, but if you’re making up a 
multi-wire cable and are short on connecting wires, 



EPSON’S RX-100 DOT MATRIX PRINTER operates at a speed 
of 100 characters per second on a 136-column carriage. 


you can connect terminals 19 thru 30 to terminal 16; 
and if in doubt, also connect 17 to 16. Be extremely 
careful of terminal 35; do not use it unless you know 
what you’re doing. While not used in the Centronics 
standard, one very popular computer uses it for a 
redundant ground while an equally popular printer 
uses it for + 5 volts. 

In your anxiety to get things going, you tend to look 
for shortcuts. This can result in dire consequences. 
While it may seem expedient to take advantage of 
"unused” terminals, they aren’t always as available as 
they might seem. 

The potential for a catastrophic failure is obvious, so 
don't use terminals 33 through 36 unless you have 
schematics for everything. Do not eliminate any 
standard connections thinking they aren’t needed. 

Some connections accommodate several different 
fault indicators which your computer might require for 
operation. For example, while the BUSY signal normally 
tells the computer the printer isn’t ready for data 
because it's printing, some printers use the BUSY to 
also stop the computer when the ribbon runs out, the 
cover is open, the power is off, the paper has run out, 
etc. Other printers put the out of paper indicator, cover 
open, ribbon out, etc. on the FAULT line. The safest bet 
is to always use all the standard connections. Normally 
Centronics-type connectors can be wired straight 
across, that is, the wire connected to terminal #1 on 
one side connects to terminal #1 on the opposite side. 

To their credit, even when using different connectors 
(ie., card edge-connectors) Radio Shack has always 
arranged the circuits in the Centronics order so the 
wiring is always correct when connectors are 
squeezed on ribbon cable. Unfortunately, this isn’t the 
case with other computers. The IBM-compatibles use a 
DB-25 for the parallel output, and the terminal numbers 
simply don't match. Also, you can mistake the IBM 
parallel printer output for an RS-232 connection, and it 
is possible to blow out something in the computer, so 
be extremely careful when making parallel printer 
connections to a DB-25 connector. Also, a commonly 
used computer (the Osborne 1) and at least one 
printer buffer (the Angel) don’t have standard parallel' 
Centronics connectors, so again take extreme care if 
you make up your own cables because the 
connections aren’t in the Centronics order 
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TABLE 1 


Standard Centronics-Type configurations 


for Scotch 

“Delta’’ 36-pin connectors. 

KEY 

PIN 

FUNCTION 

* 

1 

DATA STROBE 

* 

2 

DATA 1 

* . ■■■ 

3 

DATA 2 

★ 

4 

DATA 3 

* 

5 

DATA 4 

* 

6 

DATA 5 

* 

7 

DATA 6 

* 

8 

DATA 7 

* 

9 

DATA 8 

* 

10 

ACK 

* 

11 

BUSY 

# 

12 

PAPER EMPTY (PE) 

# 

13 

SELECT PRINTER 

*! 

14 

SIGNAL GROUND 

* 

15 

NC 

* 

16 

GND 

*! 

17 

CHASSIS GND 

# 

18 

(CAUTION + +5VDC) 


19 

PAIR GROUND 

*1 

20 

PAIR GROUND 

*! 

21 

PAIR GROUND 


22 

PAIR GROUND 


23 

PAIR GROUND 

* t 

24 

PAIR GROUND 

*! 

25 

PAIR GROUND 

*! 

26 

PAIR GROUND 

*f 

27 

PAIR GROUND 


28 

PAIR GROUND 

*i 

29 

PAIR GROUND 


30 

GROUND (GND) 

# 

31 

INPUT PRIME 

’ * . 

32 

FAULT 

# 

33 

NC 

# 

34 

NC 

# 

35 

NC 

# 

36 

NC 


There is not necessarily any correlation between 
printers as far as codes are concerned. Again, the lack 
of actual standards is plainly evident. Ask any 
manufacturer of printers about this, and you'll probably 
be told that they do indeed cleave to rigorous 
standards — their own! The confusion is borne out 
when you get down to the hard wiring. To see 
precisely what can happen, take a look at Table 2. 

The printer codes* 

Regardless of whether the printer is serial or parallel 
input and the actual order of the connections, the most 
frustrating difficulties you're likely to face when 
installing your printer are the printer codes, for which 
there is essentially no standard other than for the ASCII 
characters. With virtually no exception, every modern 
printer can do something more than just print the 96 
ASCII characters. Depending on the particular model 
and type of printer, it’s possible to underline characters,- 
boldface through multi-striking and carriage shift; print 
letters larger, smaller or in itallics (matrix printers); print 
trade marks, smiling or happy faces; or foreign 
characters or Greek or electrical symbols. You name it 
and there’s a printer out there that can do it. Your only 
problem is to tell the printer what you want to do, and 
that's where printer codes come in. All printers uses 


standard ASCII codes for the character set and control 
codes. The ASCII code is numbered from 0 through 
127 in decimal, which corresponds to hex 0 through 
hex 7F. (Printer codes can be either decimal or hex, 
depending on the particular printer and/or 
software.The codes from 0 to 31 are non-printing 
Control Codes, meaning they can be used to "trigger” 
specific computer or printer functions. Decimal code 
32 (hex 20) is the space. The ASCII codes from 33 
(hex21) to 126 (hex 7E) produce the ASCII chdracter 
set: the alphanumerics which can be printed by a 
printer capable of printing the full 96 character set. 

Code 127 (hex 7F) is the old teletype delete -. The 
modern printer either doesn’t respond to code 127 or 
prints a "block.” Normally, every printer responds to 
ASCII codes 32 to 126. For example, if the computer 
sends a 32 (hex 20) to the printer every printer made 
will space. If the computer sends a 65 (hex 41) to the 
printer every English-language printer made for use 
with personal computers will print the letter A. The first 
problem with printer standards you're likely to run 
across are the ASCII codes below 32. (See Table 2.) 
Some are truly standard, for example, 13 (hex OD) is 
always used for CR (carriage return) while 10 (hex OA) 
is always used for LF (line feed), and 27 (hex IB) is 
always ESC (escape). And that's about where the 
standards really end. For example, while an 8 (hex 08) 
will cause most printers to backspace, your printer 
might not recognize 8 as the backspace control code, 
hence, any software you have that backspaces with an 
ASCII 8 for strikeover or underline won’t budge your 
printer,- it might require some other code, or use a 
special code for underscoring. For example, send a 25 
(hex 19) to a Smith-Corona TP-1 daisywheel printer and 
every character will underline. Send a second 25 and 
the underline will stop. But if you have a Smith-Corona 
TP-2 printer the second Hex 19 won’t do a thing 
because it requires a 31 (hex IF) to stop the underline. 
Tricky? You bet! Unless your software can be modified, 
or can send user-programmed control codes from 
within the program, there’s no way you’re going to get 
the underline straightened out. And if you think Smith- 
Corona underline is tricky, try the Epson with Graftrax. 

Underscore on is ESC-1 (hex IB 5F 31); underline off 
is ESC-0 (hex IB 5F 30). (Someone must have been 
asleep at the design board because one of the most 
popular personal computers cannot output a control 
code zero (0) from its word processor.) 

Everyone for themselves* 

From ASCI1 128 and higher it’s every manufacturer for 
themselves. For example, the famed budget-priced 
Smith-Corona daisy printers do not respond to codes 
above 127. On the other hand, the Radio Shack model 
DWP-210 daisy wheel printer has a few additional 
characters accessed by printer codes higher than 127. 

For example, a 169 (hex A9) will produce the single 
character imprint TM (for Trade Mark), while a 171 will 
produce the circled-C (©) used to indicate copyright. 
Similarly, a 222 will produce the 4, which is not on the 
standard ASCII keyboard (it is a typewriter character). 

While daisy printers might respond to a few specific 
printer codes above 127, it's the matrix-type printers 
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ASCII 

CODE 

0 

NUl 

1 

SOI 

2 

ST> 

3 

ET> 

4 

EO 

5 

EN‘ 

6 

AO 

7 

BE 

8 

BS 

9 

HT 

10 

LF 

11 

VT 

12 

FF 

13 

CR 

14 

SO 

15 

SI 

16 

DLE 

17 

DC1 

18 

DC2 

19 

DC3 

20 

DC4 

21 

NAK 

22 

SYN 

23 

ETB 

24 

CAN 

25 

EM 

26 

SUB 

27 

ESC 

28 

FS 

29 

GS 

30 

RS 

31 

US 


TABLE 2 

PRINTER #1 

NULL 

SET LINE SPACING 
DEFAULT LINE SPACING 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
SOUNDS BELL 
NO RESPONSE 
NO RESPONSE 
LINE FEED 
VERTICAL TAB 
FORM FEED 
CARRIAGE RETURN 
EXPANDED CHARACTERS 
COMPRESSED CHARACTERS 
NO RESPONSE 
ACCEPT DATA (X-ON) 
COMPRESSED OFF 
DESELECT (X-OFF) 
EXPANDED OFF 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NORMAL CHARACTERS 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 


PRINTER #2 

NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
END OF TEXT 
NO RESPONSE 
AKNOWLEDGE 
NO RESPONSE 
BACKSPACE 
TAB 

LINE FEED 
NO RESPONSE 
FORM FEED 
CARRIAGE RETURN 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
ACCEPT DATA (X-ON) 
TAB SET 

DESELECT (X-OFF) 
TAB CLEAR 
NO RESPONSE 
NO RESPONSE 
NO RESPONSE 
MARGIN RELEASE 
UNDERSCORE ALL 
NO RESPONSE 
NO RESPONSE 
LEFT MARGIN SET 
NO RESPONSE 
UNDERSCORE WORD 
END UNDERSCORE 



THE NEW FX-100 PRINTER FROM EPSON operates at 160 
characters per second, carries a suggested retail price of 
$895.00. 


that really set milease from 127 and higher — and they 
cause the most standardization problems. For example, 
connect your old reliable printer to your new IBM- 
compatible computer and prosram for a few of the 
IBM sraphic characters. Dependins on the particular 
model printer you misht wind up with unusual sraphic 
symbols, or even italic characters, but you won’t set 
the sraphic characters that match those in the 
computer’s documentation. The reason, of course, is 
because only codes 32 to 127 are standard. The Epson 
printers sold under the IBM label have internal ROMS 
with a completely different set of sraphics than any 
other model for the codes above 127. To obtain the 
IBM sraphics, whatever matrix printer you use must be 



THE RX-80 DOT MATRIX PRINTER FROM EPSON has tractor 


and friction feed, prints 100 characters per second, offers two 
full 96- character ASCII sets plus nine international sets in- 
cluding 128 type styles. 


specifically prosrammed from ASCI1 128 up to produce 
the IBM sraphics. (That’s why IBM can charse so much 
for a printer you could otherwise purchase for several 
hundred dollars less.) Similarly, if you try to use an 
older Radio Shack printer with a new Radio Shack 
computer somethins's not soins to work when your 
software attempts to produce sraphics, because the 
late model computers are intended for printers with a 
different "sraphic set” than the earlier printers. 

Essentially if you’re into usins computer hardware 
and software from several manufacturers you've sot to 
triplecheck that the sraphic ASCII codes are all 
compatible, else you will wind up with "sarbase” or 
just empty blank spaces on the paper. In Part 2 well 
untansle the serial priners and the parallel-to-serial and 
serial-to-parallel converters. 
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COMPUTERIZED 

OP-AMP 

CALCULATOR 

KIRK VISTAIN 

Find all the circuit values for three important op-amp configurations 
in an instant with this spreadsheet template. 


■What electronics hobbyist wouldn't love to be able 
to calculate all the resistor and capacitor values for a 
differential op-amp circuit in less than a minute? Better 
yet, imagine being able to do it for inverting, non- 
inverting, and differential configurations simultaneously 
You can eliminate arithmetic errors, change designs in 
mid-stream, or perform "what-if” analyses to your 
heart's content. 

Well, the op-amp "calculator” we’ll describe in this 
article helps you do it. It’s an op-amp design template 
written for use with the popular and powerful 
Supercalc, an electronic spreadsheet from Sorcim 
Corporation. It was developed on a Xerox 820, with an 
80 column display, operating under CP/M, but it should 
work on any computer running Supercalc. Note that 
you’ll need to use horizontal scrolling on a 40-column 
display. 

To use the template, simply load in an installed 
Supercalc program, then load the template, which 
we've named OPAMPC. Figure 1 shows the screen after 
loading. At the upper left is the user choice selection. 
The number (no alphabetical prefixes or suffixes, 
please) of the desired op-amp is typed in, and the 
gain-bandwidth product (GBP) is automatically 
returned to the right. (That selection is customized by 
the user). 

Next, the desired input resistance (input r), voltage 
gain (a v ), low-frequency cutoff (low f c ), and high- 
frequency cutoff (high f c ) are entered. The rest of the 
operation is automatic. 

Resistor and capacitor values are simultaneously 
calculated for three basic configurations, and 
automatically rounded to the nearest El A standard 
values. Circuit parameters are then recalculated using 
those values, and displayed in the actual column. 
Percent deviation from desired performance is returned 
in the next column to the right. In most cases, those 
errors are kept to less than 10%. 


Why use Supercalc ? There are a number of reasons. 
First, Supercalc is a versatile piece of software that can 
be adapted to many different purposes. For that 
reason, it is among the first programs a new computer 
owner buys. Secondly, because of its many logical and 
arithmetic commands, much of a programmer’s work is 
already done, so designing and entering a template is 
quicker than writing a program in say, Pascal or BASIC. 
We could have used Visicalc, another electronic 
spreadsheet, but doing so would have forced us to 
sacrifice the automatic rounding-to-EIA-standards that 
makes OPAMPC so convenient. No doubt, some 
enterprising programmers will come up with ways to 
adapt this template to their particular spreadsheet 
program. 

Three types of error messages are included, 
summarized at the upper right of the worksheet. Each 
amplifier configuration is represented separately, listed 
under index. If the actual or desired Gain-Bandwidth 
Product (GBP) is greater than the rated GBP of the 
selected op-amp, a 1 appears. If not, 0 is returned. A 
similar function is provided to test whether R2 






s „ a(S X z ._ ~ ■ ■ ; 

USER CHOICES 



DEVICE: 

1458 RATED GBP; 5e5 ERROR FLAGS- - -* 

INPUT E: 


INDEX GBP R2 

SAIN i Av > : 

5 

AID, 

Invert. 0 0 1 - TOO HIGH 

LOW Fc: 

25 

A24, 

Nan A 0 0 “ OK 

HIGH Fc; 

2e4 

A36, 

Di ft 0 0 

0 Jndi 

cates Bel et 

ted R 

c»r C Out at Range 

DIFFERENT IAL 

AMP MODE 


ACTUAL "/.ERROR 

R1 

Ip >5 


GAIN: 5bi;> 2,00 

; : R2 

5. i«5 


LOW Ft: : ?:/. -H. 58 

R3 

Ie5 


GBP: le5 

R4 

5. le>5 


Pin +•: 6e5 

Cl 

6 . Be— 2«tF 


Rd lit: Te5 

C2 

1 e> - 2mF 


- 


FIG. 1— VIDEO DISPLAY (80 column) as it looks during a 
sample differential amp calculation using OPAMPC. 
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(negative feedback resistor) is less than 1 megohm, a 
necessity for proper DC stability in common bipolar 
op-amps. If you’re using BiFET’s, you can change the 
flag point to account for their lower current 
requirements. Refer to the device manufacturer’s data. 

An R2 error will also occur if calculations result in a 
value out of the lookup table’s range. That will be 
corroborated in the individual amplifier sections. 

Structure of OPAMPC 

OPAMPC is functionally divided into three sections. 

In user choices, device number and desired circuit 
parameters are entered. GBP and R2 error flags are 
included, along with an index of the calculation 
section. 

The calculation area of the spreadsheet contains the 
formulas necessary to determine component values 
from the user’s choices. Inverting, non-inverting, and 
differential configurations are treated separately 
Spacing between the subsections aids readability and 
quick access when using the window mode. 

The lookup tables are the key to the rounding 
function. That section is automatically searched by the 
calculation area to find the standard resistor or 
capacitor value closest to the calculated one. Don’t be 
intimidated by its 151-line length! It’s quickly built, using 
Supercalc’s automatic functions. 

Theory of operation 

Figure 2 shows three common amplifier designs, and 
the formulas used to determine component values. The 
OPAMPC template is based on an AC model, and was 
specifically written for audio applications. Power 
supply connections are not shown, nor are 
compensation or offset circuits. Many devices use 
internal compensation, and offset is usually not a big 
problem. If in doubt, consult one of the many op-amp 
design books available. 

Most of the formulas shown in Fig. 2 were simply 
converted into Supercalc format and entered onto the 
worksheet (more on that later). 

Inverting amp 

OPAMPC ignores the negative component of the 
inverter’s output, a common convention. Remember, 
though, that the output signal will actually be 180° out 
of phase with the input. 

The 1E6 factor in the calculation for Cl produces an 
answer in microfarads, instead of farads. That applies to 
the other configurations as well. 1E6 is Supercalc 
shorthand for 1 x 10 6 . Using the optional resistor R3 will 
minimize input offset, although, commonly, the non- 
inverting input is simply tied to ground. 

Non-inverting amp 

In the non-inverting amp, for minimum offset, 

R3 = R1||R2 (the symbol || means "in parallel with”). The 
value of R3 is equal to the input resistance, so whatever 
value you select in the user section appears opposite 
R3. We know that the gain of a non-inverting op-amp is 
1 -KR2/R1), but how do we use that formula without 
selecting a fixed value for R2 and R1? Remember that 


whatever combination of resistors we pick must have a 
parallel value equal to R3. 

The trick is trying to get R1 and R2 solved for two 
different equations simultaneously in a way Supercalc 
could handle. After trying many of the normal methods 
for that, unsuccessfully we hit upon the idea of simply 
defining R1 + R2 = 1 megohm. That automatically kept 
the feedback resistor below our design limit of 1 
megohm, eliminating an annoying and clumsy term in 
the calculations to boot. 

You may have noticed that an undefined condition 
will exist if the user selects a gain less than or equal to 
1, because (A v -1) will then equal 0, by which you 
can't divide, or a negative number, whose square root 
is not a real number. 

The low-frequency rolloff points of the inverting and 
non-inverting inputs respectively are - f c and + f c . The 
value of + f c is user-selected and equal to low e c . The 
value of - f c is arbitrarily set for five times + f c in order to 
minimize low-frequency noise gain. 

Differential amp 

The calculations for the differential configuration are 
virtually identical to those for the inverting mode, except 
that they apply to both inputs. Best CMRR (Common Mode 
Rejection Ratio) requires + f c = - f c , where + f c is the 
cutoff frequency of the non-inverting input, and - f c is the 
cutoff frequency of the inverting input. For simplicity, we 
let R1 = R3 and R2 = R4. That results in differing input 
resistances for the inverting and non-inverting inputs. 

User-selected input r becomes the resistance of the 
inverting input, with the non-inverting input R being 
calculated and returned opposite r jn + . It will always be 
higher than the user-selected figure, but that is not 
generally a problem in signal circuits. The differential input 
resistance, R difr appears in cell F42, and is the sum of 
R, n + and R in -. 

Lookup table 

Seldom do calculations yield precise, convenient, 
standard values for resistors and capacitors. If we intend 
to translate our design to the real world, however, that is 
necessary 

Consequently OPAMPC contains lookup tables, which 
effectively round calculated values to EIA standards. We 
use Supercalc's built-in lookup function and some long 
lists to do this. 

Building the worksheet 

To ease entry, we’ve divided OPAMPC into two files, 
called OPCALC.CAL, which contains amplifier formulas and 
the user choice section, and LOOKVAL.CAL, the resistor 
capacitor, and op-amp lookup tables. Once we've built 
and saved those two files, we'll combine them into a 
single template called OPAMPC.CAL. (.CAL signifies a file 
of Supercalc type. The file type is understood and need 
not be stated when working within the Supercalc 
program.) 

Good practice calls for frequent saves and backing up 
all files on a separate disk. 

To build the lookup tables, first enter the headings as 
shown in Fig. 3. The column widths were selected only so 


12 ComputerDigest — OCTOBER 1984 


INVERTING 
R1=R| N 
R2=A V *R1 
C1 = 1/(2‘PI*F c *R1) 
R3=(R1*R2)/(R1+R2) 


V,N O |f- 


R1 

-MV- 


I yv ' 

_L R3 
“ (OPTIONAL) 




NON-INVERTING 
- F C =5*F C 
+ F C =F C 

R1=SQRT((R3*1E6)/(A V -1)) 

R2=(A V -1).R1 

R3=R|n 

C1 = 1/(2*PI*-F c *R1) 
C2=1/(2*PI*R3+F C ) 

NOTE: -F c IS FOR INVERTING INPUT. 
+F C FOR NON-INVERTING. 


-wv- 




-°V 0UT 


R2/R1=R4/R3 




R1 = RlN 

Cl 

R1 


R3+R4=R| N + 

Jo 1( 

— Wv 


R 1 +R3+R4= Rn icc 

V|N i 


R2=A V .R1 

(o— |f— 

VA 1 

Cl=1/(2*PI*R1F c ) 

C2 

R3 ^ 

C2=1/(2*PI*(R3+R4)«F C ) 


; < 

m 




FIG. 2— THREE OP-AMP CONFIGURATIONS. An inverting 
amp is shown in a, a non-inverting amp in b, and a differential 
amp in c. 


the headings would fit. Once the tables are integrated on 
the OPAMPC worksheet, column width will be irrelevant. 

Next, starting at cell D3, enter the following series of 
numbers in column D: 


IE-5 2.2E-5 4.7E-5 

1.11-5 2.7E-5 5.6E-5 

1.5E-5 3.3E-5 6.8E-5 

1.8E-5 3.9E-5 8.2E-5 


Put a 0 in C2 and D2 and enter the formula D3 + C*.9 in cell 
C3. Replicate it in the range C4-.C100. Now, enter the formula 
D3 -h C*10 at cell D15and replicate it from D16:D100. Enter 0's 
at the bottom of the capacitor list in cells C101 and D101. 

The resistor table is built similarly. Zeros go into cells F2 
and G2. The following list is entered into column G, starting 
at G3: 


1 

1.8 

3.3 

5.6 

1.1 

2 

3.6 

6.2 

1.2 

2.2 

3.9 

6.8 

1.3 

2.4 

4.3 

7.5 

1.5 

2.7 

4.7 

8.2 

1.6 

3 

5.1 

9.1 


The formula G3 + C*.95 goes into cell F3 and is replicated 
from F4 to F150. Similarly, cell G27 gets G3 + C*10, which is 
replicated in the range G25:G150. Zeros are then entered at 
FI 51 and G151. 

The op-amp list should be customized for whatever de- 
vices you favor. We've shown a few popular ones as an 
example in Fig. 3. The l ist can be as short or long as you want, 
but remember to put a 0 at the beginning and end to avoid 
error or n/a messages. You will also need to modify the 
expression in E5 to match the list's range. 

You'll notice the resistor list is longer than that used for 
capacitors. For accuracy's sake, the complete USA Standard 
C83.2 (formerly EIA GEN 102), Series 10, sequence is used for 
resistors. That way, no matter what the result of a calculation 
(assuming it is not out of range) a standard value within ± 5% 
of it can be found. We selected Series 20 values ( ±10%) for 
the capacitor list, because “in-between” capacitors are 
scarce. 


WIDTH 

1 : 12 8 

8 

12 

4 

10 

5 


a : : b ! : 

! C ! ! 

D 

! ! El 

! F i 

! G ! 

1 ! 

OP AMP LIST MAX GBP 

CAPACITOR LOOKUP 


RESISTOR 

LOOKUP 

2 ! 

0 0 

0 

0 


0 

0 

3 ! 

324 . 2E6 

D3*. 9 

IE— 5 

mF 

63* . 95 

1 

4 ! 

741 . 2E6 

D4*.9 

1 . 2E-5 

mF 

G4*. 95 

1.1 

5 : 

1458 . 5E6 

D5*. 9 

1 . 5E-5 

mF 

65* . 95 

1.2 

6 ! 

1458 5E5 

D 6 *. 9 

1 .8E-5 

inF 

G 6 *. 95 

1.3 

7! 

0 0 

D7*. 9 

2.2E-5 

mF 

G7*. 95 

1.5 

8 : 


D 8 * . 9 

2.7E-5 

mF 

G 8 * .95 

1 . 6 

9! 

ft and C values 

D9*.9 

3.3E-5 

mF 

G9* . 95 

1.8 

10 ! 

are USA Standard 

D 1 0 * . 9 

3.9E-5 

mF 

G1 0* , 95 

2 

1 1 : 

C83.2. 

Dll*. 9 

4 . 7E-5 

mF 

Gil*. 95 

2.2 

12 ! 


D12*. 9 

5.6E-5 

mF 

G 1 2* . 95 

2. 4 

13! 

Res. use series 10 

D 1 3* . 9 

6.8E-5 

mF 

G 1 3* . 95 

2.7 

14! 

Caps, use series 20 

D14*. 9 

8.2E-5 

mF 

G1 4* . 95 

3 

15! 


D15*. 9 

D3*10 

mF 

G15*. 95 

3.3 

16! 


D1 6*. 9 

D4*10 

mF 

G16*. 95 

3. 6 

17! 


D17*. 9 

D5*10 

mF 

G 1 7 * . 95 

3 9 

18! 


D1 8* . 9 

D 6 * 1 0 

mF 

G18*. 95 

4.3 

19 ! 


D19*. 9 

D7*10 

mF 

G1 9* . 95 

4. 7 

20 ! 


D20*. 9 

D8*10 

mF 

G20* . 95 

5.1 

21 ! 


D21*. 9 

D9*10 

mF 

G21*. 95 

5.6 

22 ! 


D22* . 9 

D 10*10 

mF 

G22*. 95 

6.2 

23! 


D23* . 9 

D1 1*10 

mF 

623* . 95 

6.8 

24 ! 


D24*. 9 

D 1 2*1 0 

mF 

G24* . 95 

7.5 

25 ! 


D25*. 9 

D13*10 

mF 

625* . 95 

8.2 

26! 


D26* . 9 

D14*10 

mF 

G26*. 95 

9. 1 

27! 


D27* . 9 

D 1 5* 1 0 

mF 

G27*. 95 

G3*10 



... To 

row 101 . 


. . .To row 

151. . . 


FIG. 3 — LOOKUP TABLE HEADINGS and general layout, in 
formula display. The column widths shown were selected 
only so the column headings would fit. Once the tables are 
integrated with the OPAMPC worksheet, column width will be 
irrelevant. 

After we've built the lookup table on the worksheet, we’ll 
save it on disk as LOOKUPCAL. Making another backup copy 
is an excellent idea. The tired hand or mind, not to mention a 
faltering powerline, could trash a screen or disk, obliterating 
many hours of work. If you don’t have a backup copy of a file 
on another disk, you don’t have the file. 

In order to reduce calculation time when using the work- 
sheet, it is advisable to use only the lookup-table values, not 
the formulas. Otherwise, every time we hit <!>, the “force 
calculation” command, the lookup table will recalculate, 
greatly reducing the speed of the worksheet. So, do another 
save ofthe lookup table, but this time with values only. Name 
the file LOOKVAL.CAL. 



! A ! ! C ! ! 

D ! ! E ! ! F! 

! G 

, . 

H ! 

l : 


OPAMPC 




31 

USER CHOICES 











5 ! 

DEVICE: RATED GBP: 2e5 

—ERROR 

FLAGS 

6 ! 

INPUT r: 

INDEX GBP 

R2 



7 ! 

GAIN <Av): 

A12, Invert. 0 

0 

1 

= TOO HIGH 

8 ! 

LOW Fc : 

A24 , Non 0 

0 

0 

= OK 

9! 

HIGH Fc: 

A36 Di f -f 0 

0 



10 ! 






1 1 ! 

>>> 0 Indicates Selected R or C Out o-f Range 

< < < 


12 ! 

INVERT MODE 





1 3 ! 

STANDARD 

ACTUAL 



7.ERROR 

14 ! 

R1 

GAIN: 




15! 

R2 

LOW Fc: 




16! 

Cl mF 

GBP 




17! 

R3 











19! 






20 ! 






21 ! 






22 ! 






23! 






24! 

NON- INVERT MODE 





25! 


ACTUAL 



■/.ERROR 

26! 

- Fc 

GAIN: 




27! 

+ Fc 

LOW Fc: 




28! 

R 1 

GBP 




29! 

R2 





30! 

R3 





31 ! 

Cl mF 





32 ! 

C2 mF 

















34! 






36! 

DIFFERENTIAL AMF MODE 





37 ! 


ACTUAL 



‘/.ERROR 

38! 

R 1 

GAIN: 




39! 

R 2 

LOW Fc: 




40! 

R3 

GBP: 




41 ! 

R4 

Rin +: 




42! 

! Cl mF 

Rdi-f-f : 




43! 

! C2 mF 





44 







FIG. 4 — OPCALC.CAL HEADINGS. The headings should be 
typed in exactly as shown here. 
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Op-amp calculation area 

Now we'll build a worksheet called OPCALC.CAL. It will 
contain all the amplifier calculations and error messages. Set 
the worksheet for manual calculation before starting. 

Refer to Fig. 4 and format the columns to these widths: 

Column A: 12 Column E: 8 

Column B: 0 Column F: 6 

Column C: 8 Column G: 5 

Column D: 12 Column H: 8 

Type in the headings exactly as they appear in Fig. 4 , using 
Supercalc ’ s text formatting options as needed. 

You'll notice that column B-has a width of 0. That effec- 
tively hides the unrounded results of the amplifier calcula- 
tions, so as to avoid confusion. You can still enter formulas, 
which will then show up on the status line. If ever the need 
should arise, Column B can be expanded to the standard 9 
characters to show the precise results. 

After checking your work for accuracy, referto Fig. 5 for the 


• a ; ! 8 : : 

c :: D :: 

El! F ! ! 6 !! 

H : 

i: 

OPAHPC 



>: USER CHOICES 

5! DEVICE: 

RATED 68P: LOOKUP(C5,A49:A53) 


4 ; INPUT R: 

INDEX 

6BP R2 


7! SAIN iflvt : 

A12, Invert. IF<Fli)E5,M> OR(C15>1EA,C15=0) 

I = TOO HIGH 

81 LON fc: 

A24, Non 

IF(F28>E5,1,0) 0R(C29>1E7,C29=8) 

8 - OK 

91 HI6H fc: 

A34, Diff IF(F40>E5,t,0> 0R(C39>1E8,C39=8) 


11 8 Indicates Selected R or C Oot of Range 



12! INVERT MODE 




1*1 CALCULATED 

STANDARD 

ACTUAL 

TERROR 

it: 3 fit ca 

LOOKUP (814, F49:F198) 

6A1N: Cl 5/C 14 

i(F14-C7)/C7)«188 

is; R2C7*814 

L00KUP(815,F49:F198> 

LON Fc: 1 / <2*PI*C14*(C14*lE-4) 1 

(!F15-CBWC8)*188 

. 14! : Cl !E6/(2*PUC8*B14) 

L00KUP(816.C49:C158) 

GBP P14*C9 


r: R3 (B14»Bl5> ’(814*815) 

LOOKUP(B17,F49:F!98> 







2T. 

22! 




24 IRON- INVERT NODE 




. 25: 


ACTUAL 

ZERROR 

24! - fc 5»C8 

2*C8 

SAIN: iC28*C291/C28 

((F24-C7)/C7t*188 

271 * Fc C8 

lB 

LON Fc: 1' <2*PI*(C3f«lE-6!*C28> 

((F27-C81/C8H188 

. 281 2 R! S8RTnB3»H£6)/fC7-ii 

ii lt)0KUP'B28,f49:F198> 

GBP F24*C9 


29! R2 tC7-t 1*823 

LOOKUP ( 829, F49: FI 98 i 



381 R3C4 : 

LOOKUP (838,F49:F193) 



71! Cl l£e.>2*Pl*C3*828! 

LOOKUP(831,C49:C158) 



321 C2 5Eo/(2*Pl *838*827) 

LOOK UP 1 832 , C49 : C 1 581 



34! DIFFERENTIAL AMP NODE 




37! 


ACTUAL 

ZERROR 

381 R! CA 

LOOKUP (B38,M9:FJ?8) 

GAIN! C39/C38 

((F3B-C7)/C7I»108 

39! . R2 C7*B38 

L0QKUP(839,F49:F198) 

LON Fc! lEA/(2»P!*C38»C42l 

UF39-C8>/C8>»180 

431 R3 CA 

LOOKUP (B48.F49:F 198) 

GBP! F38*C9 


411 R4 839 

LOOKUP(841,F49:F198) 

Rm ♦: C48*C4l 


42! : Cl IEb/.2»PI»B38*C3) 

LOOKUP (842, C49:C158) 

Rdiff : F4I+C38 


43! C2 1E6<‘ i2»RI» (848*841 1*C8 L00KUP(843,C49:CI58» 









FIG. 5 — OPAMPC FORMULAS. Columns have been expanded 
and formula display has been selected in this example. Dur- 
ing normal use, the worksheet is formatted as in Fig. 1. 


formulas. You'll note the columns are expanded beyond 
their normal width for clarity You don't have to do that on 
your worksheet, since any formula entered in a cell will show 
up in the status line, regardless of column width. 

Use the replicate function to simplify entering the lookup 
statements in column C. Be sure to select the ask for adjust 
option to prevent replicate from changing the address of the 
lookup table. Notice that capacitor and resistor lookup ta- 
bles have different addresses. When done, save the com- 
pleted worksheet as OPCALC.CAL. 

The union 

To complete the OPAMPC template, start with a blank 
worksheet and load OPCALC.CAL (All) onto the screen. Ig- 
nore any error indications. Move the cursor to A48 and load 


LOOKVAL.CAL. You should ask for options and answer P (for 
part) when queried by Supercalc. Then load range A1 :G151 
into A48. 

Protecting the template 

To prevent inadvertent erasure of the contents of a cell, 
which might result in erroneous calculations, it is important 
to use Supercalc’s protect command. Once the entire work- 
sheet is protected, the user choices section, cells C5:C9 are 
unprotected to allow entry at those points only The OPAMPC 
template is now complete. Save to disk as OPAMPC.CAL. 

Display formatting 

Unless instructed otherwise, Supercalc will present the 
results of any calculations in the “general'' format. It will 
display them as ordinary real numbers if the column is wide 
enough. Otherwise, it will use exponential notation. We have 
found that intelligibility is improved if the resistors and ca- 
pacitors are expressed exponentially. The same is true of the 
GBR 

Integer notation is preferred for the device number, gain, 
low f Cl and error flags. Percent of error (%error) requires the 
<$> (two-point decimal or “dollar sign'') format. 

Using op-ampc 

Invoke the global command to set the worksheet for 
manual calculation by columns. Position row 2 at the top of 
the screen. Next, use window to put a horizontal split at row 
12. Make sure that both sections scroll independently. Later, 
when you become more familiar with OPAMPC, you can 
eliminate clutter on the screen by using the global command 
to suppress the border. 

Let's say we wish to design a differential amplifier, using a 
1458 1C. Place the cursor into the upper left cel I of the bottom 
window Looking at the index in the upper window, you can 
see that the differential configuration starts at cell A36. Use 
< = > to jump there, then put the cursor back into the upper 
window and start entering your performance choices in 
column C. Remember to use only the device number in cell 
C5. No alphabetical suffixes or prefixes are allowed. 

To calculate, invoke the <!> command twice. A quick 
glance to the right will tell you if any errors have occurred. 
The error flags section gives information even on configura- 
tions not currently displayed. Column C, in the lower win- 
dow, displays rounded values. To the right, in column [■ 
actual performance, recalculated using the rounded values, 
is shown. The percentage of deviation from the entries in the 
user choice section appears in column H. 

Input resistance for all except the non-inverting ( + ) input 
of the differential amp will be within ± 5% of that selected. 
The high frequency cutoff selection is included only to 
calculate required GBF> so no error checking is done for it. 

OPAMPC is a valuable tool for the electronics hobbyist. It 
allows a designer to quickly calculate the three most com- 
mon op-amp configurations at once. Its speed makes rapid 
design changes and “what if" analyses routine. Of course, it 
can't eliminate the “fine-tuning" necessary to produce the 
optimum design, but it does get you well into the ball-park. 

If you have any questions about this template, feel free to 
contact the author on CompuServe. Address your message 
to Kirk Vistain, user number 72356,1355. OPAMPC is easy to 
enter and easy to use. Have fun with itl^CD^ 
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COMMODORE CASSETTE 

INTERFACE 

Use an ordinary audio cassette recorder with your Commodore 64 or VIC-20! 


WALTER G. PIOTROWSKI 

■When I saw the advertisement, I couldn't believe it: a 
computer with a real keyboard for only $84.97. Even if 
the VIC-20 was not much of a computer, it had to be 
worth at least that much, so I bought one. 

One afternoon, my son went to work on the 
computer and, by bedtime, had written a long 
program. Unfortunately, he wasn't aware at the time that 
we had no mass-storage device on which to save the 
program. The next day we went back to the store 
where we bought the computer and learned that the 
least-expensive mass storage device for the VIC was a 
cassette recorder that was priced almost as high as the 
computer itself. We already had two cassette recorders 
that were gathering dust, so I hoped that there was 
some way we could use one of them instead of the 
relatively expensive Datasette. 

The VIC cassette port 

The VIC-20's cassette port is a card-edge connector 
on the machine's rear. The signals available on the card- 
edge fingers are shown in Fig. 1. The cassette write 


A 4 

4- 1 GROUND 

B 4 

I- 2 + 5 VOLTS 

c 4 

4 - 3 CASSETTE MOTOR 

d 4 

-J- 4 CASSETTE READ 

E 4 

4 - 5 CASSETTE WRITE 

F 4 

4- 6 CASSETTE SWITCH 


FIG.1 — CASSETTE PORT SIGNALS. Note that the cassette 
switch output is called cassette sense on the Commodore 
64. 



FIG.2— CASSETTE-WRITE OUTPUT WAVEFORM is part of the 
sync data that preceeds the actual data. When data is being 
transferred, the duty cycle of the waveform is varied. 


output (E-5), and the cassette read input (D-4), are 
both logic-level signals. A look at the VICs schematic 
showed that both signals go to 6522 PIA’s (Peripheral 
/nterface Adapters). I connected my scope to the 
cassette write output, typed SAVE, and found a five- 
volt, audio-rate squarewave. Unfortunately, that 
squarewave can’t be recorded directly on audio tape. 
There are two reasons for that: First, the signal level 
must be reduced — trying to input this signal directly 
into the recorder's microphone jack overloads the 
record amplifier. The second problem is because the 
waveform is a squarewave. When you try to record a 
squarewave, the recording process attenuates the high- 
frequency components. The result is that you don’t get 
a squarewave back when you play the tape. Figure 2 
shows the squarewave output of the cassette port. 
Figure 3 shows the recorded signal — which has little 
resemblence to the squarewave. 

Because the computer expects to see a 5-volt 
squarewave when it reads the tape, it will not be able 
to read the tape recorded on a standard cassette 


PARTS LIST 
Resistors 

R1 — 10K, y4-watt trimmer potentiometer 
R2 — 10K, 14-watt, 10% 

Semiconductors 

IC1 — 74LS14 hex Schmitt trigger 

Miscellaneous 

Project Box (Radio Shack 270-220); 6/12 Card- 
Edge Connector (. 156-inch centers); 14-pin 1C 
socket; SPST toggle switch; 2 miniature phone 
plugs, Coaxial DC power plug (5.0mm O.D., 
2.1mm I. D.), etc. 



FIG.3— SQUAREWAVE AFTER RECORDING and being played 
back on a cassette recorder. 
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OUTPUT 

(MICROPHONE) 


INPUT 

(EARPHONE) 


CASSETTE MOTOR 
OUTPUT 


FIG. 4— SCHEMATIC DIAGRAM of Commodore cassette inter- 
face. 

recorder — unless you find a way to turn the recorder 
output back into a squarewave before the computer 
sees it. 

Before we discuss how to set the squarewave back, 
let’s take a look at the other cassette-port signals, the 
cassette motor output and the cassette switch (or 
CASSETTE SENSE) input. 

Commodore’s Datasette recorder doesn’t have a 
power cord. As you misht suess, it receives its 
operates voltase from the computer — specifically 
from the cassette motor output on card-edge pin C-3. 
That output is driven by a a 2SD880 power transistor. 
The output voltage is 6.4 volts. 

My cassette recorders, which are fairly old, have 7.5- 
volt input jacks, alongside the mike and headphone 
jacks. The recorders run perfectly on this 6.4 volt 
output. Most newer recorders operate on 6 volts, so 
you should be able to use any of them with the VIC. 

The cassette switch input has to be pulled to ground 
before the VIC will turn on the cassette motor voltage. 

If it isn’t grounded when you type a command (SAVE, 
LOAD or VERIFY), you will get a message on the screen 
that tells you to push a button on the recorder. 
Apparantly, the Datasette grounds the cassette switch 
line whenever one of its buttons is depressed (The 
software checks to see that a button has been pressed 
before trying to move the tape.) 


How the adapter works. 

The schematic of the circuit that allows you to use an 
ordinary tape recorder with your Commodore 
computer is shown in Figure 4. The playback line 
contains two Schmitt trigger inverters. The first 
conditions the tape’s output signal back into a 
squarewave. Since it also inverts the signal, we need 
the second inverter to fix the signal’s polarity 

The switch in the cassette switch line is not essential; 
things will work right if the cassette switch is always 
grounded. The switch does, however, provide some 
extra flexibility in using the recorder. 

Any construction method can be used. The only 
caution is that when you connect the wires to the coax 
power connector, don't forget that the center is 
ground! 



FIG.5 — THE INTERFACE mounts nicely on half a standard 
dual-IC board and fits inside the smallest Radio Shack project 
case. 



You’ll find that without even trying very hard, you’ll 
be able to fit everything into into the smallest Radio 
Shack project case. The prototype’s construction is 
shown in Fig. 5. 1 

Checkout and use 

Setting up the adapter couldn’t be easier Simply set 
potentiometer R1 so that the output (when you’re 
SAVE-ing a program) is about 0.1 volt peak-to-peak or 
less. (If you don’t have an oscilloscope you can 
measure for about 50 millivolts with a DC voltmeter.) 

The exact voltage isn’t critical, since most tape recorder 
inputs have automatic record-level circuits. You might 
have to experiment a bit with the volume and tone 
controls on playback. With my recorder, I get the best 
results with the volume control at about 7 /s full and the 
tone control at maximum treble. Start with those 


FIG.6— HOOKED UP AND READY TO GO, the interface needs 
only to be checked out and then never needs to be touched 
again. 


settings and play back a tape that you have recorded. 
The volume control setting is the most important, and 
setting it too high is better than too low. Once it is 
correctly set, you should not have to adjust it again. 
Figure 6 shows the completed unit hooked up and 
ready to go. 

You should find that the interface works correctly 
with pre-recorded tapes as well as those you SAVE 
yourself. 
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SERVICE 

QUESTIONS 


COLOR CONVERGENCE 

I can't get a Sony KV9000 to con- 
verge no matter what I do. I've 
checked everything and it looks OK. 
Any help that you can give me will be 
greatly appreciated. — B.P., Bronx, 
NY 

I wonder if you checked the po- 
tential difference between the in- 
ner and outer conductors of the 
(two-conductor) anode lead; one 
carries the high voltage and the 
other carries several hundred volts 
less (adjustable with the horizon- 
tal-static control). Make sure that 
the anode is correctly seated and 
that the voltage difference exists. 

SHORTED FILTER CAPACITORS 

I have a GE KE-II chassis that keeps 
destroying the power-supply filters. 
When I first got the set, I found Cl 
and C2 had been replaced. I 
changed them both a second time, 
and one week later I found one sec- 
tion of C2 shorted again. What's hap- 
pening? — A.S., Bedford, OH 

The answer I have is so simplistic 
that I almost hesitate to give it, yet 
it's the only one that makes sense. 
Are you observing voltage ratings? 
Some filter sections are rated at 
450 volts and others 350 volts. If the 
previous service technician 
crossed them, and you are du- 
plicating his errors, the same 
breakdowns will keep occurring. 
Check the actual wiring against 
the diagram. 

BLOWN HORIZONTAL OUTPUT 
TRANSISTORS 

I have a GE19YA chassis that keeps 
blowing horizontal output-tran- 
sistors every few days. I feel like 
hanging it up and going back to 
painting barns. — F.S., Newton, IL 

Sometimes it looks like a pretty 
good idea, doesn't it? Painting 
barns, that is. Until then, try re- 
placing C702, which is connected 
across the transistor. It is recom- 
mended that whenever the tran- 
sistor is found shorted, the 
capacitor should be changed too. 
It's a critical component, so get a 
GE original if you can. 


RETRACE LINES 

I have two RCA CTC97 chassis in 
the shop, both with retrace lines in 
the picture. Parts substitution 
doesn't seem to help. Any ideas ? — 
G.S. Waco, TX 

Try checking R3116. It's the 220- 
kilohm resistor connected across 
the low-impedance circuitry, so 
you will have to lift it before it can 
be measured. You may find it 
open. Also check R3043, C2119, 
Q3019, and Q3020. 

DISAPPEARING SOUND 

I have a Zenith 19EC45 chassis in 
which the sound comes on for a few 
seconds, and then the circuit break- 
er trips. Please help. — E.J., Alvada, 
CO 

You probably have a short in the 
horizontal output-circuit. Start by 
checking the transistor with an 
ohmmeter. If it's OK, lift the input 
lead to the high-voltage tripler. If 
the breaker holds, replace the tri- 
pler. Another common break- 
down in that set is the feed-thru 
capacitor, marked C232 on the 
schematic. That is a post-type 
component mounted through the 
chassis pan, and it arcs internally. 
You can bypass it by using a 100- 
picofarad, 1000-volt capacitor in its 
place. 

BAD HORIZONTAL AND 
VERTICAL HOLD 

I'm calling for help once more. I 
have a Zenith 20YC48 chassis that's 
giving me poor horizontal and ver- 
tical hold. I've checked everything 
and have gotton nowhere. Can you 
help ? — L.P., Potomac, MD 

I've seen the vertical integrator 
(A1) give a lot of trouble in that 
chassis. Check it by clipping it out 
and temporarily using a 100,000- 
ohm resistor in its place. I've seen 
the dual-diode (X8) and the 68,000- 
ohm resistor connected to pin 5 of 
the 6U10 cause horizontal-hold 
problems. If you're having trouble 
with both vertical and horizontal 
lock-in, you must re-examine all 
components in the sync section. 
Don't overlook X4, the sound and 
sync detector. 

NEED INFORMATION 

I have been trying in my area li- 
braries and book stores to locate 
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RADIO-ELECTRONICS 


110 


Be an FCC 
LICENSED 


ELECTRONIC TECHNICIAN! 



No costly School. No commuting to class. The Original 
Home-Study course that prepares'^ou for the FCC 
Radiotelephone license exam in your spare time! An 
FCC Government license is your “ticket” to thousands 
of exciting jobs in Communications, Radio & TV, 
Mobile two-way. Microwave, Computers, Radar, Aero- 
space and more. You don’t need a college degree to 
qualify, but you do need an FCC License. No need to 
quit your job or go to school! You learn how to pass 
the FCC License exam at home at your own pace with 
this easy-to-understand, proven course. It’s easy, fast 
and low cost! GUARANTEED PASS You get your 
FCC License or money refunded. Write for free details. 
Soon you could be on your way to being one of the 
highest workers in the electronics field. Send for FREE 
facts now. MAIL COUPON TODAY! 

r "comm <im> PRODucfioris" " 1 

I FCC LICENSETRAINING, Dept.90 I 

| P.O. Box 2223, San Francisco, CA 94126 | 

I Rush FREE facts on how I can get my FCC License I 
| in spare time. No obligation. No salesman will call. I 

■ NAME ■ 

J ADDRESS. J 

^ CITY STATE ZIP 


some current books that deal with 
countdown, start, fail-safe, shut- 
down, and protector circuits. But so 
far, I've had no luck. Can you help 
me locate books on those topics ? — 
L.M., Wisconsin Rapids, Wl 
All of the circuits in question are 
relatively new and as such each 
manufacturer designs his own par- 
ticular version (often redesigning 
them from one model to another). 

I doubt if we will ever be treated to 
one book that can cover it all be- 
cause it would become obsolete 
with the next model year. Perhaps 
the best advice that I can offer you 
is to subscribe to as many of the 
manufacturer's technical-liter- 
ature services as you can handle: 
In that way you can pick up a little 
information here and there. R-E 


EQUIPMENT REPORTS 

continued from page 45 

various CP/M commands and util- 
ity programs. For more detailed in- 
formation, or for users unfamiliar 


with the CP/M operating system, 
there's the Osborne book. The 
version of the book that is sup- 
plied with the package is written 
specifically for the Apple, and will 
guide you step-by-step through 
the different CP/M commands and 
utilities. 

The Microsoft BASIC reference 
manual assumes that the user al- 
ready has some familiarity with 
BASIC. Its purpose, as its name 
implies, is as a reference for all the 
commands, statements, and func- 
tions of Microsoft BASIC. 

For those who want to use non- 
standard I/O devices, or use soft- 
ware that requires some modifica- 
tions to CP/M, the information 
needed to perform those tasks is 
found in the system programmer's 
manual. That manual is not in- 
cluded in the package. Apparently 
to encourage the mailing in of reg- 
istration cards, which often are 
simply discarded instead, that 
manual is sent to you by Microsoft 
upon their receipt of that card. 

The Premium Softcard lie carries 
a suggested retail price of $395. R-E 


QUALITY COMPONENTS - NOT MAIL ORDER " SECONDS ” 



ARIES ZERO 
INSERTION 
FORCE 
SOCKETS - 


cam actuated, true zero 
insertion - tin plated solder 
tail pins - capable of being 
plugged into dip sockets, 
including wire wrap. 

Stock No. of 

No. Pins 1-9 10-49 50 


11055 

11056 

11057 

11058 


4 98 $4.35 $3.90 

5.15 4.50 4.05 

6.81 5.95 5.35 

12.02 10.50 9.45 


1C-KOOLERS* from Stock No.Ptn* 

UNITRACK* dissipate No. in 1C Price 

over 2 watts ol heat from 22225 14 $.29 
IC's. producing longer life OOOOR 1 A 29 
and better performance , 


push IC-Kooler 
heat is collected from top 
and bottom of 1C and 
dissipated Won't shake 
loose 1 


22228 18-20 .29 


SCREW MACHINED SOCKET OR- 
PINS, loose, packaged in bags of 
1 00. Stock No. 1 1 3 1 0 is solder tail 
with gold collet tin shell. Stock No. 
11311 is wire wrap with gold collet 
gold shell. 


t Bag 5 Baga 10 Bags 


No Description 

11310 Bag of 100 
solder tail pins $ 4.95 $ 4.45 *3.95 

11311 Bag of 1 0O 

wire wrap pins 11.95 10.75 9.50 



X4 


Send SI 00 postage and handling 

for FREE COMPLETE CATALOG 

which includes coupon for SI 00 OFF purchase 


WILD ROVER 

Touch switch capsule. Operating tj. 
motion is 005" without the use 
of a levered arm Extremely fast on - 
and off with low noise Normally open - 
rated 1 1 5 VAC. 1 6 amp-30 milliohm re- 
sistance - .61 5 radius by 1 60 thick 
Stock No. 1-9 lO&Up 

12098 $1.42 $1.28 


3X4 Elastomeric Keyboards mYWmm j 

Each keyboard has a p.c. irr^wT 1 -: n-v.'.V 1 
board, elastomeric pad 
with contacts, ABS 
bodies and double shot ■ - _ i 

molded keys Max rating: \ 0 ■ • J 
1 2 VDC @ 20mA _ 

Contact Res: less than stock Operating 
500 ohms Bounce: less , , _ Tt*?* 1 
than 10 m sec. 



Tl WIRE 

WRAP 

SOCKETS 

Tin plated 
phosphor bronze 
contact - 3 wrap 



Tl LOW PROFILE 
SOCKETS 

Tin plated 
copper alloy 
688 contact pins 
with gas tight sea 

Stock 



SUB CUB I and SUE 6 Di 9 |t LSI Counter Modules with LCD Readouts 

cub ii are high and Associated 

quality, complete LSI 
Counte 


Complete function 
evaluation kit (Stock 
No. 51070) contains: 
p.c. board, 4.5V battery 
and variable frequency 
oscillator to supply 
train of count pulses. 
Stock No. 51070 has 
LATCH, RESET and 
TEST functions (3 
buttons). P.C. board 
unplugs for bread- 
board work. 



Evaluation Kit 


complete loi Stock No. Description 

_ junter Modules with Mounting Assemblies 51070 Complete Function 
LCD readout. Modules 
plug in p.c. board 

(Stock No. 5 1071). SU B CU B 

51071 


Price 

$45.00 


Single row j 

SOCKETS 


STOCK 

No. 

No Pins 

1-99 

-499 

500 

No. No Pins 

1-24 25-99 

999 

11301 

8 

$.40 

$.36 

$.30 

11201 

8 

$.10 $ 09 

$.08 

11302 

14 

.59 

.54 

.45 

11202 

14 

.14 13 

.12 

11303 

16 

.64 

.58 

.48 

11203 

16 

.16 .15 

.14 

11304 

18 

.73 

.66 

.55 

11204 

18 

.18 .17 

.15 

11305 

20 

.99 

.90 

.75 

11205 

20 

.20 .18 

.16 

11306 

22 

1.12 

1.02 

.85 

11206 

22 

.22 20 

.18 

11307 

24 

1.25 

1.14 

.95 

11207 

24 

.24 22 

.20 

11308 

28 

1.52 

1.38 

1.15 

11208 

28 

.28 .26 

.25 

11309 

40 

2.05 

1.86 

1.55 

11209 

40 

.40 -37 

.33 


SUB CUB II 51075 


does not include 
display counter) 
Mounting P.C. Board 
only 

SUB-CUB I display 
counter module only 
SUB-CUB II display 
counter module only 
Panel Bezel 
Evaluation Kit for 
SUB-CUB II (does not 
include SUB-CUB II 
counter module) 
DATA SHEET 


7.50 

18.00 

24.00 

12.00 



Both styles break- 
able to any number 
of contact positions 
wanted. 


OK MACHINE AND TOOL ■ 



The Battery Just Wrap™ Tool 

New battery powered tool wraps insulated 
wire around .025 square posts without need 
for pre-cutting and pre- stripping. Complete 
with bit and 100 ft. 30 AWG wire 
Stock No. Description Price 

,h 3340 Battery iust-wrap tool with bit 

and 100 ft. 30 AWG wire *59.95 

3341 Replacement bit 10.35 

13342 1 00 ft. blue replacement wire 7.54 

1 3343 1 00 ft. white replacement wire 7.54 

13344 1 00 f 1. yellow replacement wire 7 . 54 

1 3345 1 00 ft. red replacement wire 7 54 


MICRO Charts - colorful 8 V 1 " x 

1 1 " charts eliminate the need to 
stumble through manuals and 
summaries. Fully decoded - instant 
access - totally comprehensive - gives^ 
pin outs, cycle times, buy notes, etc., etc 
Stock No. Reference 

23010 Z8O CPU 

2301 1 8080 A/ 808 5 A 

23012 6502 (65XX) 595 

23013 8048 and relatives 595 

23014 54/7400 TTL Pinouts 5.95 

23015 Basic Algorithms 595 

23016 8O86/8O8OA 5.95 

2301 7 How to generalize from a sample .5.95 

V 


1C INSERTION/ 
EXTRACTION KIT 

Includes DIP 1C extractors and 
inserters to accommodate all ICs 
from 14 to 40 pins. Tools that 
engage conductive surfaces are 
CMOS safe and include ground - 
ing lugs. Stock No 

13309 $41 .34 




Strip of 25 collet sockets/pins - 
mount odd-centercomponents 
easily. Gold plated contacts^ 

Stock No. 1-24 25 50 

1 0240^*1 $1.70 $1.50 $1.30 


Strip of 40 pins with single 
beam sockets. Tin plated 
contacts. 


1-99 

$1.09 


500 

$.82 


1000 

$.72 



PIN FORMING TOOL 

puts IC’s on their ^ y ^ 

r :3 i 


, , 

true row to row 

spacing. One side is 

for .300 centers. Flip tool ONFTnm nnec 

over for devices 8 thro 40 PINS! 

.600 centers. Put device Bth ™4°PINS! 
in tool and squeeze. Stock No. Price 

Hand Tool nose $ 12.95 
NEW ANTI STATIC MODEL 10200 $14.95 


c - 


SOCKET WRAP ID 


Dip socket-sized plastic panels 
with numbered holes in pin loca- 
tions. Slip onto socket before 
wire wrapping to identify pins. 

Also write on them for location. 

1C part number, function, etc. 

Simplifies initial wire wrapping, 
troubleshooting and repair gg per pack 


>3295 14 pin 

13296 16 pm 

13297 18 pin 

13298 20 pm 
1 3299 • 22 pm 

13300 24 pm 

13301 28 pm 

13302 40 pm 

1 3303 96 pm 


THERMOPROBE: Identifies Dead 
Components - Replaces Volt Meters! 

Identify dead components which do not 
emit heat. Just point thermistor probe^ 
within 1/16" of board - move 
over components and see 
which are e 
dead. 



Sincjle^Digit Displays - Common 

Stock 

No. Color 1 1 00 

Red $1.12 $ .99 

Green 1 .84 1 .63 

Yellow 1.92 1.70 

Orange 2.08 1.84 

Right Angle Socket for Above 
Displays 
Stock 

No 1 100 

11010 $1.24 $ .99 


IflfB.B 


OPTEL LCD’s with pins 

Stock No. 47005 Stock 

No. Description 1 10 

47005 3’/j dig, 5 $ 5.95$ 5.50 

47006 4 dig. .5" 5.95 5.50 

Stock No. 47006 47007 4 ai0 7 1, 90 1100 


BB;BB Stock No. 47007 



Scotchflex* Breadboard 
Systems Basic kit 
comes with 24 
various Dual Sockets. 

40 various Plug 
Strips, wire and tools. 

Kit can be used with 
any of the six boards. 

Stock No. Description Price 

03500 Basic Kit $79.95 

0351 1 Basic board, 4.5 x 5.5 1 9.50 

03506 Intel SBC-80 10 Board. 12x6.75 64.95 

03507 Motorola M-6800 Board. 9.75 x 6 42.95 

03506 S-1 00 Board, 10 x 5.3 36.95 

03509 Z-80 Board, 7.7 x 7.5 39.95 

03510 Eurocard Board. 6.3 x 3.9 21.95 


TOLL 800-526-5960 

FREE in NJ (201) 996-4093 


We accept VISA MC 
COO CHECK or M O 
•INCLUDE SHIPPING CHARGES 
0 to Si 00 S3 00 
SI 00 to S250 S4 OO 
over S250 S5 0O 
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DIGITAL 1C TESTER 

continued from page 86 


You can use the display adapter to view 
signals that originate outside of the tester. 
With the test socket empty and the power 
supply jumpers removed, open the isola- 
tion switches and jumper the system sig- 


TRIGGER 
INPUT — | 

CHANNEL 

SWITCHING i f 
INTERVAL J 1 

DISPLAY , , 

COUNTER i | 
(IC12) INPUT l i 


i (pNE CHANNEL , , 

| ; CYCLE , , 

i i I l 


u- 

I I 
I I 

_n_ 

i i 
i i 


1 1 DISPLAYED 1 1 

CYCLE 

FIG. 8 — THE COUNTER COUNTS on the leading 
edge of a logic trigger, but the scope triggers on 
the trailing edge. That eliminates the channel- 
switching lines from the display. 


PARTS LIST 

All resistors are V4-watt, 5% 

R3 — 43,000 ohms 
R4 — 22,000 ohms 
R5— 11,000 ohms 
R6 — 5600 ohms 
R7 — 2700 ohms 
R8-R12 — 330 ohms 
R13 — 1500 ohms 
Semiconductors 

ICtl — 74150 1-of-16 selector/multiplexer 
IC12 — 74LS191 binary synchronous up/ 
down counter 

IC13 — 7406 hex inverting buffer 
IC14 — 7420 dual 4-input nand gate 

Other components 

SI 7 — SPST switch 


should be evenly spaced, and all displayed 
signals should repeat themselves exactly 
between triggers. The qualifier can be 
useful in dealing with complex systems, 
but proper qualification hinges on your 



While it may not be the most eloquent logic analyzer, it can be an excellent teaching or learning tool. 


nal(s) to the test socket pin(s). Bring in a 
suitable trigger, crank up the system, and 
you are ready to observe the chosen sig- 
nals and their relationship to each other. 
Be aware that the displayed signals are 
now driving the additional load presented 
by the circuitry connected to the test sock- 
et — that includes the output drivers, the 
multi-channel adapter, and, perhaps, ad- 
ditional expansion hardware. System sig- 
nals that are heavily loaded might not be 
able to drive that additional load. 

The selection or generation of a trigger 
is most crucial in creating a stable and 
meaningful display. The trigger pulses 


familiarity with the logic system. In gen- 
eral, under-qualified triggers tend to 
create brilliant but jittery displays. On the 
other hand, over-qualified triggers yield 
diminished or even non-existent displays. 

In situations where trigger selection is 
relatively simple, the multi-channel 
adapter can become a tutorial aid. You can 
learn a lot by observing signals in a prop- 
erly operating digital device. As you con- 
tinue to use the adapter and really get a 
good “feel” for it, you will probably find 
many additional uses for the adapter. 
We’ll find even more uses for the IC tester 
when we continue. R-E 



5. Safety light 
in handle 
tells when 
it’s on 


7. Temperature 
control. 

Low, high 
or off. 


9. Converts to soldering iron 
with Va" shank type tip 

See your distributor or write . 


Enterprise Development Corp. 

5127 E. 65th St • Indianapolis IN 46220 
PHONE (317) 251-1231 


For Home or Business: WHAT. . .WHEN . . . HOW. . . 



LEARN HOW 
TO USE A 
COMPUTER 


Now at Home in Spare 
Time, you can learn every- 
thing you always wanted to 
know about personal com- 
puters. How to program in 
BASIC. How to understand 
i w- ^ and use more than 80 

\ BASIC commands and 

functions. Howto write and 
run your own programs... for both personal and 
business applications. How to use pre-packaged 
software and change it to meet your special needs. 
How to make sense of the overwhelming maze of 
books, information and advice available at your 
local computer store. 

More Than Just A Computer Manual 

This is more than just another programming manual. . . it’s 
an entire comprehensive course written by experts. Yet, 
because it was especially developed for home study, you 
learn everything right in your own home, without changing 
your job or lifestyle, without attending a single class. 

Plus You Get Your Own Computer 

To give you practical hands-on experience, this course 
includes your own personal 
computer — plus a cassette 
recorder that lets you save 
your programs on tape. 
Get all the facts. MAIL 
COUPON TODAY! 



COMPUTER TRAINING: Dept. DE094 
Scranton, PA 18515 


I Rush free facts how I can learn computer applications, program- 
| ming and operation at home in spare time. 

I Name 

1 Address 

I 
I 


- Age_ 


City/State/Zip 


■ Phone-including area code (__ 
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continued from page 101 


power-supply rejection ratio 
(PSRR) is 30 dB. 

Figure 4 shows how the 
ULN-3784B is used as an amplifier 
with bass and treble controls. 


Additional information on both 
devices is available on request 
from Sprague Electric Company, 
Semiconductor Division, 115 
Northeast Cutoff, Worcester, MA 
01606. Refer to Engineering Bul- 
letin 21717.12 for the ULN-3784B 
and to Engineering Bulletin 
21717.23 for the ULN-3705M low- 
voltage amplifier. R-E 


NEW IDEAS 

continued from page 32 

their "contacts" will remain open 
and no signal will appear at the 
output. We use the output from 
pin 3 of IC3 (a 7555 timer) to gate 
IC2-b and IC2-c. Note that the sig- 
nal from IC3 is inverted before it is 
fed to IC2-b but not before it is 
sent to IC2-c. Thus, the pulsing 
output from IC3 will alternately 
switch the display between probes 

Two voltage-divider networks 
determine the position that the 
trace is to be shown on the screen. 
Because we want to display both 
signals at the same time, the high 
and low levels for one probe must 
be different from the high and low 
levels for the other probe. For 
input i, the divider is made up of 
resistors R2, R3, and R4, and for 
the other, RIO and R11. 

The addition of R3 in the first 
voltage-divider circuit increases 
the voltage level of both the high- 
level and low-level inputs from 
probe 1. Thus, the probe-1 signals 
will be displayed at the top of the 
signals from probe 2. The probe-1 
trace is displayed between the 3- 
and 4-volt mark, while the probe-2 
trace is shown between zero and 
one-volt. That can be shown by the 
following formulas, which assume 
a high level of + 5-volts. 

Probe 1 : 

H « h -FSTH4< V > 

— 220K (5\A ^ 4\/ 

— 56K + 220K '° V 

L0W “ R2 + R3 + R4 (V) 

220K /crw\ ~ qy 

= 56K + 100K + 220K > ~ ° 

Probe 2: 

H ' 9h “ R10 + R11 (V) 

= 220K + 56I^ 5V * S 1V 
Low = 0V 

With the scope set to trigger on 
one input, signals up to 50 kHz can 
be monitored. That makes the cir- 
cuit ideal for low to medium speed 
logic-level inputs. Certain fre- 
quencies can cause garbage (har- 
monics of the sampling frequency) 
to be displayed; however, adjust- 
ing potentiometer R6 will correct 
that. — Jeff Verive 


A QUALITY TRIPLE-REGULATED 
POWER SUPPLY AT A LOW, 
LOW PRICE!! 


NOT A 
KIT! 



This DC triple regulated variable power supply 
has all the features you could ask for plus a full 1 
year guarantee. Fully adjustable from 1 % VDC to 
35 VDC! Three completely independent supplies 
that offer many advantages! They can be either a 
pos. supply or a neg. supply. ..they can also be 
stacked in series so that a 5V and two 15V sup- 
plies can total a 35 VDC supply or any combina- 
tion of the three. ..(after one of the terminals is 
grounded to give it a reference). . .for the first time 
you can now purchase this American made fully 
adjustable power supply at a price that is one- 
half of what you’d expect to pay! 


MODEL PS101 
FULLY ASSEMBLED & TESTED! 



- Made In The United States - 


SPECIFICATIONS 

3 outputs: 

Fixed 5 VDC ± 0.2V 
2 variable £1 % V to £ 1 5 VDC 
Polarity-floating; can be used as pos. or neg. 

Ripple less than lOmV at full load, 

Regulation <1% no load to full load, 

Line Regulation <0.2% 108 VAC to 135 VAC. 
Current: 

Fixed supply 1.0 amp max. 

Variable supplies 0.5 amp max. 


Protection built in, current limiting, with 
thermal shutdown. 

Power: 108-135 VAC. 

Dimensions: 8V4" x 3W* x 7V*" (WxHxD) 
Wood grain finished metal case. 

Weight: 4 lbs., 9 ozs. 

Lighted on/off power switch, easy-to-read 
Voltmeter and large binding posts. 
Warranty: one year full replacement 
warranty from date of purchase. 


DISTRIBUTOR AND REPRESENTATIVE INQUIRIES INVITED 

Ei/\rS 

E.W. ENGINEERING, INC. 

VISA, MASTERCARD, AMEX TELEPHONE ORDERS ACCEPTED! 
6 Herman Drive, E. Granby, CT 06026 □ 203/651-0285 
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TABLE 7 — 

BATTERY MANUFACTURERS 
Lithium batteries 

Altus Corporation 

1610 Crane Court 
San Jose, Ca. 95112 

Tadiran 

6312 Variel Avenue 
Woodland Hills, Ca. 91367 

Varta Batteries, Inc. 

150 Clearbrook Road 
Elmsford, N.Y. 10523 

Lead-acid batteries 


Technaceit 

2117 South Anne St. 

Santa Anna, Ca. 92704 

Eagle Pitcher Ind., inc. 

PO Box 130 
Seneca, Mo. 64865 

Gould Inc. 

931 N. Vandalia St. 

St. Paul, Minn. 55114 

Nickel-cadmium batteries 

Gould Inc. 

931 N. Vandalia St. 

St. Paul, Minn. 55114 

Varta Batteries, Inc. 

150 Clearbrook Rd. 

Elmsford, N.Y. 10523 

General Electric 

Battery Business Dept. 

PO Box 861 
Gainesville, FI. 32602 


By now you should know enough about 
all the different battery chemistries to 
make an intelligent decision as to which 
battery system (or combination of sys- 
tems) is best for your application. And if 
you’re not exactly sure, you should have 
enough information to know what the 
right questions are. Battery manufacturers 
will be more than happy to send you data 
sheets, catalogs, and application notes so 
you can find out whatever you want to 
know. Table 7 is a good beginning list of 
companies you can contact for informa- 
tion. Don’t hesitate to write to them — 
they know more than you do and can save 
you lots of time and trouble. And a twen- 
ty-cent stamp is a pretty cheap insurance 
policy when it comes to saving twenty 
dollars worth of batteries. R-E 



FROM THE BEST SOURCE FOR OSCILLOSCOPE 
PROBES AND DMM/VOM TEST LEAD SETS. 


■ Low Cost 

■ High Quality 

■ Excellent 


■ Switchable XI and X10 
Attenuation Factor 

■ 100 MHz Bandwidth 


Performance 


■ Slender, 


Flexible Cable 
■ Wide Range of 
Choice 


MODEL SP100 


$4^1 oo 


Your Probe 
Specialists 


COLINE U.S. SALES & STOCKING SOURCE 


P.O. BOX 2113, LA JOLLA, CALIFORNIA 92038 (619) 459-4197 
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ELECTRONIC 

COMPONENTS 


160 PAGE 


wM 


MANUFACTURERS OF QUALITY | 
ELECTRONIC COMPONENTS 

• BATTERY CLIPS & HOLDERS 

• CABLE SETS • CONNECTORS • CAPACITORS 

• DISPLAYS • LEDs • FUSES • JACKS & PLUGS 1 

• KNOBS • LAMPS • POTENTIOMETERS 
• RF COILS • RELAYS • RESISTORS 

• SWITCHES • SEMICONDUCTORS • SPEAKERS 

• TEST EQUIPMENT • TRANSFORMERS • TOOLS 

• WIRE & CABLE 

OVER 15,000 DIFFERENT ITEMS IN STOCK! 


• Salas and Ord.r D.sk 
Optn from 6:00a.m. (PST) 

• TERMS: C.O.D., Viso. 

MasI.rChorg. 

(Optn Accounts Available) 


• Phon. and Mail 
Ord.rs Welcome 
e Catalogs Mailed 
Outside USA 
Send $2.00 


MOUSER ELECTRONICS 

11433 W00DSIDE AVE . SANTEE. CA 92071 
PHONE (619) 449-2222 TWX 910-331-117 5 
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ACTIVE 

RECEIVING 

ANTENNA 

Gives excellent reception, 
50 KHz to 30 MHz. 


New MFJ-1024 Active Receiving 
Antenna mounts outdoors away from 
electrical noise for maximum signal. 

Gives excellent reception of 50 KHz 
to 30 MHz signals. Equivalent to wire 
hundreds of feet long. Use any SWL, 
MW, BCB, VLF or Ham receiver. 

High dynamic range RF amplifier. 54 
in. whip. 50 foot coax. 20 dB attenuator 
prevents receiver overload. Switch be- 
tween two receivers. Select auxiliary or 
^active antenna. Gain control. “ON” 
^ LED. Remote unit, 3x2x4 in. Control, 
,6x2x5 in. 12 VDC or 110 VAC with 
optional adapter, 
MFJ-1312, $9.95. 




Order from MFJ and try it. If not delighted, 
return within 30 days for refund (less shipping). 
One year unconditional guarantee. 

Order today. Call TOLL FREE 800-647-1800. 
Charge VISA, MC. Or mail check, money order. 
Write for free catalog. Over 100 products. 


CALL TOLL FREE 800-647-1800 


Call 601-323-5869 in Miss., outside continental 
USA, tech/order/repair info. TELEX 53-4590. 

Ue I ENTERPRISES, 

ivirsj |ncorporated 

VBox 494, Mississippi State, MS 39762 ^ 
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How to Design Op Amp 
Circuits, with Projects 
and Experiments 

432 pp./420 Ulus. 

$21.95 Hardbound. 

Ordar No. 1765H 


Let Delton Horn 
Show You How 
To Design Your 
Own Op Amp Circuits 
for Pennies Per Project 

Using these 37 hands-on, step-by-step projects and 
experiments, Delton T. Horn shows you how to design and 
build practical, working op amp circuits. Horn focuses on the 
741 op amp chip— the most versatile, inexpensive, and 
commonly used op amp— and provides you with experi- 
ments ranging from active filters, signal generators, and 
pulse circuits to power supply, detector, metering, and digi- 
tal circuit applications. Horn leads you easily through all the 
fundamentals of op amp characteristics and applications, 
reinforcing each principle with hands-on experiments, and 
makes even the most complex mathematical information 
easy to follow! 

Instant Order, Call toll free: (800) 233-1128 

(in PA, HI, or AK call direct: 717-794-2191) 


No-Risk, 15-Day FREE Trial 


tab] 


TAB BOOKS I1C. 

P.O.BOX 40 

Blue Ridge Summit, Pg. 17214 

[ ] Please send me How to Design Op Amp Circuits, with Protects and Experiments (No. 1 765H) at 
$21 .95 (plus postage/handling). 

[ ] Check enclosed for $ (Publisher pays postage and handling via Bookpost). 

Full Money-Back Guarantee 

Name i 

Address 

City/State/Zip 

VISA and MasterCard orders can be relayed by phone. 

Foreign customers must pay in advance in U.S. dollars and add $2 per book for shipping and handling. PA add 6% 
sales tax. All orders subject to credit approval. Prices subject to change. RET 104 
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Hklntosh 

STEREO CATALOG 
and FM DIRECTORY 

Get all the newest and latest information on the new 
McIntosh stereo equipment in the McIntosh catalog. In 
addition you will receive an FM station directory that 
covers all of North America. 




s 

TODAY! 


McIntosh Laboratory Inc. 

East Side Station P.O. Box 96 
Binghamton, N.Y. 13904-0096 


RE 


NAME 


I 

| ADDRESS 

I 


CITY . 


_STATE_ 


_ZIP. 


if you are in a hurry for your catalog please send the coupon to McIntosh. 
For non rush service send the Reader Service Card to the magazine. 


SATELLITE STEREO 

continued from page 54 


PARTS LIST 


All resistors are ’A-watt, 5% unless oth- 
erwise noted. 

R1, R18 — 6800 ohms 
R2, R19 — 100 ohms 
R3, R17 — 1 megohm 
R4, R6, R7, R10-R13, R20, R22, R23, 
R26-R29, R44— 10,000 ohms 
R5, R21 — 5000 ohms, linear-taper poten- 
tiometer 

R8, R24— 100,000 ohms 
R9, R25 — 1500 ohms 
R14, R30-R33— 1000 ohms 
R15, R16, R34, R35, R39, R42— 470 
ohms 

R36, R38 — 75 ohms 
R37 — 330 ohms 
R40 — 750 ohms 
R41— -3300 ohms 
R43 — 4700 ohms 

Capacitors 

Cl — 5-55 pF trimmer capacitor 
C2, C5-C10, Cl 9-23, C26— 0.001 p,F ce- 
ramic disc 

C3, Cl 4, C27 — 0.01 |xF, ceramic disc 
C4, Cl 8, C35 — 22 pF, ceramic disc 
C11, C24 — 39 pF, ceramic disc 
C12, C25, C34 — 0.05 jxF, ceramic disc 
Cl 3— 150 pF, ceramic disc 
C15, C28 — 0.1 jxF, Mylar 
C16, C29— 100 jxF, 16 volts, electrolytic 
Cl 7, C30-C32— 2.2 *xF, 50 volts, elec- 
trolytic 

C33 — 470 fxF, 10 volts, electrolytic 

Semiconductors 

IC1 — MC7808 8-volt regulator 
IC2 — MCI 01 16 triple line receiver 
IC3, IC4 — NE564 phase-locked loop 
(Signetics) 

IC5 — piA4136 quad op-amp 

Dt , D2— -MV2209 varactor diode 

LED1— miniature red LED 

Other components 

LI— 12 |xH, high-Q 

L2— 3.9 fxH, high-Q 

J1-J3 — RCA-type phono jacks 

J4 — miniature phone jack 

SI — DPDT push-on/push-off 

The following are available from Video 
Control, 3314 H. Street, Vancouver, WA 
98663, (503) 693-3834: Complete kit in- 
cluding all parts, printed circuit board, 
chassis, AC power adapter, and man- 
ual $79.00; PC board and manual only, 
$19.50; AC power adapter, $10.00. In- 
clude $3.50 for shipping and handling 
for all orders. 


minus the L-R subcarrier (the right- 
channel information). 

Building the circuit 

Because of the high frequencies in- 
volved, using a printed-circuit board is 
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+12 VDC IN 


LED 1 
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R5 
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TUNE B 
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R10- R32-— 


- J - 


031 + 
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!C1 ’ 


, r 


|"H J3 

-~4) ktB. 

v — ' Aiim 
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~R33 


C12 


-™-rzr? + ~ “ + 

| C32 

, 030 


-R26- 
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" R44 
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--R22- IJ: -R20 - 


-01.— 0,4 -R37 


[> IC4 | R 1 6 |T 
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-R4- 


R38- 
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|| 


J2 

L-R 

AUDIO OUT 


-R34 — 
— R35 — 
— R41 — 
R43 


— R 17— Cl 9 -R3 

C20 C18 


I ^ -H40- 
R15 bfy -R42- . 

I — R36- , 

l (So* — I - - 


C6- C34_ 1 — C13| C35 ■ 

C7- ~C4- L2 LZZ^^EO 

1 W IN 


J1 


FIG - 7— PARTS-PLACEMENT DIAGRAM. Note that some parts are soldered on the component side as 
well as the “solder” side. While those places aren’t specially, marked, you will notice that the 
groundplane is not etched away in those places. 



FIG. 8 — TO KEEP LEAD LENGTHS SHORT, all the components (except for power-input jack J4) are 
mounted directly to the board. 


essential. The component side of the PC 
board is shown in Fig. 5 while the solder 
side is shown in Fig. 6. 

Since the circuit is composed of three 
active sections, with each section operat- 
ing around the 6.5 MHz range, con- 
struction and circuit-board layout is very 
important. When soldering components 
to the board, lead lengths should be kept 
as short as possible to keep the very sen- 
sitive front-end (the amplifier in the input 
stage) from oscillating. 

Notice that the component side of the 
board serves as a ground plane for shield- 
ing and reduction of crosstalk. Some of 


the components must be soldered to the 
ground plane as well as to the solder side. 
If you look at Fig. 7, the parts-placement 
diagram, that is evident wherever the 
component placement holes are touching 
the groundplane. 

Since you want to keep lead lengths to a 
minimum, you should start soldering the 
low-profile parts (resistors, for example) 
onto the board first. If all of the parts are 
the same height, simply laying the board 
on a flat surface will press all the parts 
flush against the board and your lead 
lengths can be kept as short as possible. 
Next solder the higher profile parts such as 


Learn micro-processing with the new 

MICRO-PROFESSOR IP 



Students, engineers or technicians — 
upgrade your micro-processing skills 
with the new Micro-Professor IP. 

The MPF-1P features: 

• extensive software support 

• more built-in memory 

• improved keyboard 

• larger display 

Three tutorial guides help cover all 
capabilities. The ideal training tool! 
MPF-1P will deliver you into the growing 
world of micro-processing. Invest now! 

Plus-FREE GIFT ° n| v $ 1 79.95 

□ Check this box for FREE 
Z-80 Microprocessor 
Programming and 
Interfacing textbook when 
you order within 7 days, f Dept. RE194 

$12.95 value. \ I ^ 14803 N.E. 40th 

Redmond, WA 98052 

For immediate action call TOLL FREE: 

1 - 800 - 426-1044 

Full money back guarantee. U»i«c«rt' 
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TECHNICIANS’ 


Now you can order 
the “Study Guide for 
the Associate— Level CET 
Test” from th 
Society of Certified Electronics 
Technicians. It includes material 
covering the most often missed 
questions on the Associate CET 






SEE YOUR DEALER TODAY 


FROM 


mrestik 

•ANTENNAS’ 
* ACCESSORIES * 


*1 


HERE’S A TIP 
THAT’S PERFECT! 


AM/FM AUTO RADIO 


AND CB 

‘Firestik’n 

GOLDEN SERIES 

BARE-HANDS TUNABLE 
“NO TOOLS NEEDED” 

HIGH PERFORMANCE ANTENNAS 


ALSO ANTENNAS FOR 
CORDLESS TELEPHONES 
MONITOR SCANNERS 


nr 


Dealer & Distributor Inquiries Invited 
SEND FOR FREE CATALOG 


Flrestik’ Antenna Company 

2614 East Adams/Phoenix, A Z 85034 


Name _ 
Street _ 

City 

State _ 


.Zip. 


Serving the CB and 
Communications Market Since 1962. 


5-YEAR REPLACEMENT WARRANTY 
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FIG. 9— FRONT-PANEL CONTROLS. To make the unit easier to use, you might want to mark the 
settings for your favorite transponders around the tuning controls. 


IC’s. Do not use IC sockets when you 
install the IC’s. Follow by installing the 
other components except LED1. (LED1 
must poke through a hole in the front 
panel.) 

Calibration 

When your construction work is 
finished, apply power via a wall-mounted 
AC adapter, and connect the left and right 
audio-channel outputs to the appropriate 
stereo receiver/preamplifier audio inputs 
(aux in, for example). The next step is to 
test the unit by tuning in a satellite TV 
stereo transponder that has a strong video 
signal. A good one to start with is MTV 
(Music Television) — you can be virtually 
certain of finding a stereo signal there. 
(MTV is on Satcom F3, transponder 11.) 

To begin, turn up the stereo’s volume to 
a moderate level to where the hiss is not 
too obnoxious. Push the discrete/ma- 
trix switch , S 1 , in the discrete position . 
Turn R5 (tune a) completely clockwise 
and R21 (tune b) completely coun- 
terclockwise. Now begin adjusting R21 


clockwise until the L — R subcarrier is 
found. The phase-locked loop will lock 
onto the subcarrier when R21 is correctly 
positioned. You should hear a hollow or 
echo sound when properly locked onto 
the L-R subcarrier. Now Cl must be 
adjusted — using a non-inductive tool — 
until there is the least amount of noise 
present on the L - R subcarrier. Next be- 
gin turning R5 counterclockwise until the 
L-FR subcarrier is located. The proper 
settings of the front panel controls will be 
evident when the L - R channel has a lot 
of “ambience” signals. In other words, it 
will sound hollow and echo. Now engage 
switch SI to the matrix position (ex- 
tended) and listen to the music blend in 
full stereo. Both tune controls (R5 and 
R21) can now be fine-tuned by ear. 

When tuning in a discrete transponder, 
the procedure is identical, except leave the 
switch SI in the discrete (extended) 
position. Because the audio subcarriers 
on different transponders are often at dif- 
ferent frequencies, you may need to fine- 
tune front-panel controls R5 and R21. R-E 
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MARKET CENTER 


FOR SALE 


CABLE-TV SECRETS — the outlaw publication the 
cable companies tried to ban. HBO, Movie Channel, 
Showtime, descramblers, converters, etc. Sup- 
pliers list included. $8.95. CABLE FACTS, Box 711- 
R, Pataskala, OH 43062. 

RESISTORS V4W&V2W5% 3 cents. 1%metalfilms, 
precision custom wirewounds, $1.00 refundable to: 
JR INDUSTRIES, 5834-B Swancreek, Toledo, OH 
43614. 


FREE catalog featuring scanner accessories, car- 
• rier/subcarrier detectors, voice scramblers, unusual 
kits. CAPRI ELECTRONICS, Route 1R, Canon, GA 
30520. 

THE Intelligence Library-r-Restricted technical in- 
formation & books on electronic surveillance, sur- 
veillance-device schematics, lock-picking, in- 
vestigation, weapons, identification docu- 
ments, covert sciences, etc. The best selection 
available. Free brochures. MENTOR, (Dept. Z), 
135-53 No. Blvd., Flushing, NY 11354. 

CABLE-TV equipment, notch filters for “beeping” 
channels. Information $1.00. GOLDCOAST, PO 
Box 63/6025 RE, Margate, FL 33063. 



■ Causes speed radar guns to read out either: —a per- 
centage of your true speed, or whatever speed you dial in 

■ Activated by your Escort and most other detectors 

■ Especially effective against instant-on radar 

■ Operates on both X and K bands (not FCC approved) 

■ MONEY-BACK GUARANTEE, if not satisfied. 
WARNING: The device described in this literature is not 
legal for use against police radar. 

Complete literature & plans package, send $14.95 to: 

Philips Instrument Design Co. Inc. 

9513 S.W. Barbur. Blvd. #109S, Portland. OR. 97219 
VISA and M/C order line: (503) 626-6764 


LATEST bug-detection equipment for home or of- 
fice. Literature, $1.00. CLIFTON, Box220-X, Miami, 
FL 33168. 


BRADFORD parts 50% off— “JOE”, TROY TV 
PARTS, 76 Second Ave., Troy, NY 12180 


TI-99/4A owners. Get your free catalog of new, ex- 
citing, low cost software. DYNA, Box 690, 
Hicksville, NY 11801. 


WANTED: Old RCA, Cunningham, Western Elec- 
tric tubes, amplifier, speakers. McIntosh, Marantz, 
Tannoy, Altec, JBL. (713) 728-4343, MAURY 
CORB, 11122 Atwell, Houston, TX 77096. 

TOP-quality imported, domestic kits, surplus, dis- 
count electronics, computer componets. Free cata- 
log. TEKTRASONIX, 175 Fifth Ave., Suite 3194, 
N.Y., NY 10010. 

CONVERTERS all types for all systems. Lowest 
prices anywhere, quantity discounts, dealer inquir- 
ies accepted. Send $1.00 for catalog, PG VIDEO 
CORP., PO Box 296, Latham, NY 12110. (518) 
274-6593. 


AUTOMOTIVE Security Catalog. 1984, 24-page 
color catalog, $2.00. ASE, Dept.1, PO Box 382, 
Plainview, NY 11803. 


BUY direct from Far East! Send $3.95 for list of 
250 electronics manufacturers. ASHTON ENTER- 
PRISES, Box 19081, Minneapolis, MN 55419. 

COMPUTER hacking: How it’s done and how to stop 
it. Details: A.T.I.S., 61 Gatchell, Buffalo, NY 14212. 


RF parts/Motorola transistors. MRF454 $16.00, 
MRF455 $12.00. Catalog available. RF PARTS CO., 
1320-4 Grand, San Marcos, CA 92069. (619) 744- 
0720. 


UP to $500.00 per month. Sell computer software in 
your home. Write to: COMPUTER SERVICES, PO 
Box 7748, Tucson, AZ 85725. 

RECONDITIONED test equipment. $1 .00 for cata- 
log. JAMES WALTER TEST EQUIPMENT, 2697 
Nickel, San Pablo, CA 94806. 

TOKO Coil Set (four) $8.00 BFQ85 substitute 

transistor $2.00. High quality PCB with plated 
holes and reflow solder $12.00. Or all for only 
$20.00. JIM RHODES, 1025 Ransome Lane, King- 
sport, TN 37660. 

CONNECTORS — audio, co-axial, aviation, comput- 
er, industrial, and many other types. Send $2.00 for 
complete price list and ordering information. 
Largest inventory in country. CONNECTOR TECH- 
NOLOGY INC., 5A Veronica Ave., Somerset, NJ 
08873. 


WHOLESALE F-59 cable connector $80.00/1000. 
Free MATV catalog SASE, (212) 897-0509. D&WR, 
68-12 110 St., Flushing, NY 11375. 

CHANNEL 3 — 60dB notch filter. 63.5MHz. $32.00. 
CROSLEY, Dept. 763, Box 840, Champlain, NY 
12919. 


THE BEST PLACE to BUY, SELL or 
TRADE NEW and USED EQUIPMENT 

NUTS & VOLTS MAGAZINE 

BOX llll-E • PLACENTIA. CA 92670 
(714) 632-7721 

Join Thousands of Readers Nationwide 
Every Month 

ONE YEAR U.S. SUBSCRIPTIONS 
$7.00 - 3rd Class • $12.50 - 1st Class 
$25.00 - Lifetime - 3rd Class 


CABLE-television facts and secrets. Now you 

can get the informative publication that CATV com- 
panies have been unsuccessfully trying to get 
banned for 15 years. Movie Channel, HBO, and 
Showtime converters, etc. Send $8.75 to: CABFAX, 
P.O. Box 091196, Bexley, OH 43209. 

TUBES, new, unused. Send self-addressed, stamp- 
ed envelope for list. FALA ELECTRONICS, Box 
1376-2, Milwaukee, Wl 53201. 

FREE Pay-TV reception. “How-To” book. HBO, 
Showtime, Cinemax. $4.95. DIPTRONICS, Box 80 
(R2), Lake Hiawatha, NJ 07034. 

CABLE-TV converters and descramblers. Low 

prices, dealers wanted. Send $5.00 for catalog. R & 
M DISTRIBUTORS. Box 266-1 , Boston, MA 02190, 
(617) 871-5838 


HAM GEAR 
COMPUTERS 
SOFTWARE 
SCANNERS • OPTICS 
TEST EQUIPMENT 
MICROWAVE 
SATELLITE 
AUDIO VISUAL 
NEW PRODUCTS 
COMPONENTS • KITS 
ANTIQUE ELECT. 

PUBLICATIONS 
PLANS • SERVICES 


To run your own classified ad, put one word on each of the lines below and send this form along with your check 
for $2.50 per word (minimum 15 words) to: 

Radio-Electronics, 200 Park Avenue South, N.Y., N.Y. 10003 

ORDER FORM 

PLEASE INDICATE in which category of classified advertising you wish your ad to 
appear. For special headings, there is a surcharge of $20.00. 

( ) Plans/Kits ( ) Business Opportunities ( ) For Sale 
( ) Education/Instruction ( ) Wanted ( ) Satellite Television 
( ) 


Special Category: $20.00 

PLEASE PRINT EACH WORD SEPARATELY, IN BLOCK LETTERS. 


1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

33 

34 

35 


PLEASE INCLUDE FOR OUR FILES YOUR PERMANENT ADDRESS AND PHONE NUMBER. 

CLASSIFIED COMMERCIAL RATE for firms or individuals offering comercial products or services). 

$2.50 per word prepaid (no charge for zip code).. .MINIMUM 15 WORDS. 5% discount for 6 issues, 
10% for 12 issues within one year, if prepaid. 

NON-COMMERCIAL RATE (for individuals who want to buy or sell a personal item) $2.00 per word 
prepaid. ..no minimum. 

ONLY FIRST WORD AND NAME set in bold caps. Additional bold face (not available as all caps) at 25?, 
per word. All copy subject to publisher’s approval. ADVERTISEMENTS USING P.O. BOX ADDRESS 
WILL NOT BE ACCEPTED UNTIL ADVERTISER SUPPLIES PUBLISHER WITH PERMANENT 
ADDRESS AND PHONE NUMBER. Copy to be in our hands on the 20th of the third month preceding 
the date of the issue (i.e., August issue closes May 20th). When normal closing date falls on Saturday, 
Sunday, or a holiday, issue closes on preceding working day. 
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CATALOG: telephones, alarms, intercoms, P.A., 
video, and data link equipment kits. Send $3.00 to 
cover postage to EPPA ELECTRONICS, Box 166, 
Brooklyn, NY 11204 

GATED-Sync Pulse instruction booklet. Don’t be 
left out due to the advancing technology in video 
scrambling techniques. Learn by doing. Complete 
descrambling circuits included. For additional infor- 
mation, send SASE to SOKOLOWSKI, 97-20 221 
Street, Queens Village, NY 11429. 

TUBES: “Oldies”, latest. Supplies, components, 
schematics. Catalog free (stamp appreciated). 
STEINMETZ, 7519-RE Maplewood Ave., Ham- 
mond, IN 46324. 


VOICE synthesizer. Timex TS2068/1000 ML-Pro- 
gram has large expandable vocab, excellent sound. 
$16.95pp, TAD PAINTER, Box 166055, Irving, TX 
75016. 


“SATELLITE descramblers” — Lowest prices any- 
where. Dealer inquiries welcome. Send $3.00 for 
catalog. We ship C.O.D.’s. STARVIEW INC., PO 
Box 103, Rexford, NY 12148. (518) 785-1288. 

DELUXE cable/UHF converters. Zenith, SSAVI-1— 
$199.95. Zenith Cable — $299.95. Jerrold, Oak and 
others available. Dealers wanted. $2.00 catalog— 

UNITED ELECTRONIC SUPPLY, Box 1323, Elgin, 
IL 60121-0119. (312) 697-0600. 


REVERBERATION 

FOR ORGANS 


Solid state with controls for rever- 
beration and room size. 

EVERY ORGAN SHOULD 

O WN ONE. Send for free flyer— 
DEVTRONIX ORGANS, INC. 

6101 WAREHOUSE WAY 
SACRAMENTO, CALIFORNIA 95826 Dept. B 


BUY BONDS 


WRITE FOR 

MCGEE’S 

SPEAKER & ELECTRONICS CATALOG 
1001 BARGAINS IN SPEAKERS 

Tel.: 1 (816) 842 5092 

1901 MCGEE STREET KANSAS CITY, MO. 64108 


NEW, unique semi-custom, multi-instrument 
CMOS multimelody IC’s. Special— $15.00 each and 
data postpaid. S.A.S.E. brings flyer. K. BOUFAL, 
ELECTRONICS CONSULTANT, 244 Fitzwater 
Street, Phildelphia, PA 19147. 

NEWEST cable-TV facts. Manual includes: theory, 
schematics of popular descramblers and convert- 
ers, secret techniques and more. $11.00 cash. Free 
CATV equipment catalog. ELECTRON, Box 169, 17 
No. State Street, Room 1222, Chicago, IL 60602. 

UNUSUAL surplus items — low prices — guaranteed 
quality! Free flyer. ELECTRONIX LTD., 3214 South 
Norton, Sioux Falls, SD 57105. 


HIGH voltage shocker plans — Build from scrap box 
parts, 9 volts. Only $3.95. ENTIUM, Box 1650 (0), 
Carolina, PR. 00628. 


25,000 tubes $2.00 and $3.00 each. Send stamped 
envelope stating needs. FOX, 22661 Glenwood, Mt. 
Clemens, Ml 48043. 


TV shop closed out. Inventory for sale. Best offer 
takes. Box 425, San Ysidro, CA 92073. 


CORDLESS phone owners. Increase distance, re- 
duce static on 1.7/49MHz phones. Details $1.00 
refundable. HP PHONES, Box 273, Mesa, AZ 
85201. 

VCR and TV troubleshooting. Hundreds of 
moneymaking timesaving tips $11.95 JA Elec- 
tronics, 1708 Chestnut Muskogee, OK 74403. 



BEC Electronics 

P.O. BOX 461244R 
GARLAND, TX. 75046 
(214) 487-9031 


TERMS 

' COD MINIMUM $20.00 * ADD $2.50 FOR COD’S 
' UPS DELIVERY ADDRESS MUST ACCOMPANY 
AL L COD ORDERS 

' $100 HANDLING ON ORDERS UNDER $10.00 
' ADD 6% FOR SHIPPING 

r TEXAS RESIDENTS ADD 5% STATE SALES TAX 
' ALL FOREIGN ORDERS ADD 25% FOR SHIPPING 
(CANADA 15%) NO FOREIGN COD’S 


CALL (214) 487-9031 TO PLACE CREDIT CARD OR COD ORDER 



OVER 45,000 SOLD SINCE 1977! 

SOUND EFFECTS KIT 

This unit uses the TI 76477 
IC and after the easy 
assembly is completed you 
will be able to reproduce al- 
most any sound you want! 
Quality PC board and all 
necessary components are 
provided. All you need to 
add is a speaker. The circuitry 
of the kit provides you with a 
Pulse Generator, MUX 
Oscillator & Comparator 
to make more complex 
sounds a snap. Programming 
18.50 ea. examples provided to help 
2/34.50 you get used to using the unit. 



ELECTRONIC IGNITION 
TESTER 


• BATTERY LOW 


SUPER MUSIC 
MAKER KIT 



27.95 

INCLUDES 
CASE & 
ROM CHIP 

ORDER 
KSM-03 

This popular kit is great 
for car horns or door- 
bell applications. We include 
all components and quality PC 
board. Y ou’ll love our easy to follow 
assembly instructions. The package 
price includes the kit, case w/front panel 
tune selection switches, and a preprogrammed 2708 
memory chip (ROM) with 35 additional tunes; (60 total). 
Additional ROM’s are available for 9.95 to 14.95 ea. 
(Listing sent with order). Order Now! Offer expires 
March 30, 1984! 12V AC transformer is available, 

Order TN-20 2.60 ea. 


Ol’R PRODUCT CATALOG IS CRAMMED WITH NEAT GOODIFS' 
SEND 50c REFUNDABLE ON 1 ST ORDER. FREE W ORDER 


THE BEST DEAL! 

This hand held Automo- 
tive Tester checks and 
tests the functions listed 
below easily and quickly. 
The original manufac- 
turer sold over a million 
units in 1983 at 19.95 each. 
Instructions and charts 
are printed on the back of 
each unit. This tester will 
save hours of frustration 
and pay for itself the first 
time used! Units are all 
new, 100% guaranteed 
TESTS: Battery Condition, for 90 days from date of 
Pick-up Coil, Ignition Module, purchase. 

ORDER: AS-25 

BEFORE MARCH 30 
’AY 18.50 FOR BOTH! 


DEFECTIVE 

MODULE 


and HV Coil 

11 .SS each 


order { 
PA' 


12 VOLTS 
AC/DC 

SPEAKER 
NOT INCLUDED 


Z' WINDSHIELD^, 
WIPER DELAY 

Complete assembled PC 

card with IC, relay, and 
control with schematic. 
Complete with custom 
molded plastic case with 
bracket and hardware. 
Special introductory 
price! 5.95 y 

V Order: AS-01 y 

Z' TELEPHONE ^ 
RINGER SEMI KIT 

Contains special ML8204 
tone ringer IC and com- 
ponents to build a pleasant 
tone ringer for your phone. 
5 pgs. of specs and circuits. 
Order: KTR-01S 2.50 
PC Board for above 
YOrder: PCB-01 2.00 j 


"LM1808 Audio IF & SepN 
arate 2W Audio output 
ICL-1808 .99 

TDA1002 2W Audio 
output 

Order: ICL-1002 1.25 

LM301 Linear 8 pin 
Op Amp 

Order: ICL-01A .39 

CD 4433 Counter & 7 seg. 
decoder/driver IC House # 

.Order: ICL-4433 .69 . 


TRANSFORMER 

24 VAC @ 3A 
12 VAC @ 1A 
6 VAC @ 2A 
Completely Shielded! 
115 VAC Primary 
7.55 ea 10/68.50 
ORDER: TN-30 


CABLE-TV products. Jerrold, Hamlin, and Oak 
converters. Send $3.00 for information. ADDI- 
TIONAL OUTLET CORP., 111 E. Commercial Blvd., 
Ft. Lauderdale, FL 33334. 


FREE catalog — electronics accessories: Tools, 
multimeters, components. ARCEE INDUSTRIES, 
PO Box 193, Ronkonkoma, NY 11779. 

FREE catalog— video/cable accessories: Bat- 
tery packs, cable, converters. ARCEE INDUS- 
TRIES, PO Box 193, Ronkonkoma, NY 11779. 

CABLE converters, all types, send $2.00 for prices, 
also kits $39.95. AMERICAN VIDEO, PO Box 132, 
Troy, NY 12181. (518)-273-2699 


PLANS & KITS 


PRINTED-circuit boards. Quick prototypes, pro- 
duction, design, reflow solder. Send print or 
description for quote to KIT CIRCUITS, Box 235, 
Clawson, Ml 48017. 

HI-FI speaker kits, auto speaker systems and 
speaker components from the world’s finest man- 
ufacturers. For beginners and experts. Free liter- 
ature. A & S SPEAKERS, Box 7462R, Denver, CO 
80207 (303) 399-8609. 



CABLE-TV converters: Jerrold, Hamlin, SB-3, 
AN-3, Mini-Code, Zenith & more. UHF converters: 
Deluxe II sinewave kits $95.00, gated pulse add/on 
$70.00. Complete units 195.00 with gated pulse 
$255.00. (Quantity discounts.) Repairs of all con- 
verters & cable boxes. Send SASE (54 cents 
postage) or call for info. 1 (312) 637-4408. HIGGINS 
ELECTRONICS, 6014 W. Nelson, Chicago, IL 
60634. 


SERIAL and parallel printer interfaces. Centronics, 
Selectric, Teletype. CULLINS, 917 Prestwick, Bed- 
ford, TX 76022. 


PROJECTION TV.. .Convert your TV to project 7 
foot picture... Results comparable to $2,500.00 proj- 
ectors... Total cost less than $30. 00... Plans and 8" 
lens $19. 95. ..Illustrated information free. MAC- 
ROCOMA-GB, Washington Crossing, PA 18977. 
Creditcard orders 24 hours, (215) 736-3979. 

CRYSTAL radios! Plans! Kits! Plans and catalog 
$3.00. COUNTRY CRAFTS INC., Box 310, Edge- 
wood, NM 87015. 


IC radio transmitter! Over 300 foot range. Easy to 
build. Plans only $4.00. SWAN, Box 81201, Corpus 
Christi, TX 78412. 

CATALOG: Hobby, CB broadcasting! Linears, 
transmitters, bugs, scramblers, downconverters, 
antennas, modifications, more! PAN AXIS, Box 130- 
F10, Paradise, CA 95969. 

SECURITY schematics, transistor, ultrasonic and 
IC designs, $8.00. For large list of plans send $2.00 
(refundable) to SELECTRONICS, PO Box 9606, 
Detroit, Ml 48209. 


NEW! Three-function kit with impressive sound 
quality. Converts mono to stereo or enhances stereo 
with two distinct modes. From 30-20 KHz, $39.95 
plus $3.50. California add 6.5%. SINETRON, PO 
Box 661571, Sacramento, CA 95866. 


AMAZING NEW PRODUCTS 

TONE talking memory dialer — This credit card 
size tone dialer can memorize and recall one hun- 
dred-32 digit phone numbers and is ideal for MCI 
and Sprint customers. A few features include spe- 
cial access entry code, alarm, stopwatch and cal- 
culator functions for only $79.95. The Listener — 
represents the latest technology in the area of 
monitoring devices. Plugs into any modular phone 
jack. Its remote activation feature and ultra-sensitive 
microphone allows the user to telephone from any- 
where in the world and listen into what is happening 
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CABLE -TV 
PRICE SLASH! 


ITEM 


OUTPUT CHANNEL 

(Circle the one used 
on your system) 


REG. NOW QTY. 


PRICE 


JERROLD 400 CONVERTER (58 CH.) 
(1 0 or more) 


CH. 2 CH. 3 109.00 90.00 
CH. 2 CH. 3 82.00 75.00 


JERROLD 450 CONVERTER (66 CH.) 
(1 0 or more) 


CH. 2 
CH. 2 


CH. 3 
CH. 3 


134.00 

110.00 


105.00 

90.00 


EAGLE COMTRONICS 400 MHz CONVERTER 
(10 or more) 


CH. 2 CH. 3 109.00 90.00 
CH. 2 CH. 3 82.00 75.00 


SB ADD-ON UNIT. 
(1 0 or more) 


CH. 2 CH. 3 129.00 99.00 
CH. 2 CH. 3 79.00 58.00 


BRAND 

SB TRIMODE COMPLETE UNIT . . . . 

. CH. 2 

CH. 3 

Please call for price 

NEW 

SB TRIMODE CONVERSION KIT . . . 

. CH. 2 

CH. 3 

quotes and details. 


MINICODE (N-1 2) 
(10 or more) 


CH. 2 
CH. 2 


CH. 3 
CH. 3 


109.00 

79.00 


89.00 

56.00 


MINICODE (N-1 2) VARISYNC 
(10 or more) 


CH. 2 CH. 3 119.00 99.00 
CH. 2 CH. 3 86.00 62.00 


C-1000 ADD-ON 

(COMPATIBLE— ALL ZENITH SYSTEMS). 
(5 or more) 


CH. 2 CH. 3 260.00 225.00 
CH. 2 CH. 3 220.00 185.00 


MLD-1 200-3.. 
(10 or more) 


CH. 3 ONLY 
CH. 3 ONLY 


129.00 99.00 

85.00 58.00 


IMPORTANT: WHEN CALLING FOR INFORMATION — 

Please have ready the make and model # of the equipment used in your area. 

Thank You 


Name 

Street 


City/State/Zip- 


Sub-Total 

Shipping 

TOTAL 


Phone Number Area Code_ 


. Number 


Sale of De- 
scramblers 
may be pro- 
hibited in 
some states. 
If in doubt, 
check with 
local author- 
ities. No 
Ohio orders 
accepted. 


MUST BE SIGNED AND RETURNED WITH YOUR ORDER 

I understand that the purchase of these cable T.V. products does not authorize their 
use on any cable T.V. system. I agree to obtain the proper authorization from local 
officials or cable company officials in my area. 

Signed 


Transamerican Cable Distributors 


449 BROADWAY AVE. 


BEDFORD, OHIO 44146 • (818)956-5839 

Please— No Collect Calls 


Add $2.00 
per unit ship- 
ping or call 
for specifics. 
Payment is 
accepted by 
money order or 
Cashier’s check 
only. COD’s & 
credit cards are 
not accepted as 
our low prices 
prohibit their use. 
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at another location for only $99.95. UHF Preamp 
Kit— unit will drastically improve the picture quality, 
of all UHF-TV stations and even find stations you 
never thought existed! Price $25.95. Free shipping, 
MD residents add 5%. HOWARD RESEARCH AND 
DESIGN, PO Box 204, Ellicott City, MD 21043, (301) 
465-8116. 


HOME ROBOT 


MOVIT kits/mini robots, $25.00-$75.00. Excellent 
introduction to personal robotics. CAL - ROBOT, 
16200 Ventura Blvd. #223, Encino CA 91436. (818) 
905-0721. 


UHF CONVERTERS/SATELLITE 
EQUIPMENT BY LS.R. ENG. 


CONVERTER kits with AGC and sound from TV 
(VCR recordable): Deluxe 111 sinewave, $79.95 
(wooden cabinet $12.50 extra). Digital Z/FV-5 vid- 
eo inversion (includes cabinet) $175.00. Sine- 
wave adaptor for Z/FV-5 (video inversion) $49.95. 
Adaptors for Deluxe 111 ; Z/FV $49.95. Gated pulse 
$39.95. (New!) Sinewave unjammer switch! 
$19.95, Stops interference. (New!) Antenna 
blocking filter! $19.95, stops broadcasting. 
Sinewave IN-TV kits (T.F.), economy $39.95, DLX. 
$49.95. 90%-assembled kits available, add 30% 
to cost for assembly.Apartment-sized satellite 
TVRO system $795.00, up to 156 ch., completely 
assembled, tested and guaranteed, 2 full years! 
Quantity discounts. Minimum order: $25.00. 
Free shipping! Payment: cashiers check, money 
order, Visa or MasterCard. L.S.R. ENGINEER- 
ING, Dept. RE., Box 6075, Chicago IL 60680. 
Orders toll free: 1-(800) 432-1422. Information: 
1-(312) 764-4330. 


ELECTRO-VOICE DEALER 


EDUCATION & INSTRUCTION 


F.C.C. General Radiotelephone license. Home 
study. Fast, Inexpensive! “Free” details. COM- 
MAND, D-91, Box 2223, San Francisco, CA 94126. 

UNIVERSITY offers state authorized degree pro- 
grams in Business or Computer Management. Low 
tuition. No class attendance. Write, including phone, 
for brochure: UNIVERSITY OF SANTA MONICA, 
5161 Venice Blvd., Los Angeles, CA 90019. Call: 
(213) 933-4200. 

FCC commercial licence correspondence course. 
60 individual lessons, $89.50. Payment plan avail- 
able. Results guaranteed! Information free. AMER- 
ICAN TECHNICAL INSTITUTE, Box 201, Cedar 
Mountain, NC 28718. 


Your Ticket to a Great Career! 

LEARN BASIC 
ELECTRONICS 

TRAIN AT HOME IN SPARE TIME . . . Because the Electron- 
ics Field is growing so fast, it offers excellent career 
opportunities... even at the entry level. A knowledge of 
BASIC ELECTRONICS can help you get your foot in the 
door, qualify for good jobs like Technical Rep. , r ' ~ 

Junior Technician/Tester and more. Easy-to- 
follow home-study course starts you at the 
very beginning.. .explains everything step by 
step with plenty of photos, charts, dia- 
grams. Multimeter, parts kits, calculator, /m 
digital VOM included. Hands-on training 
lets you learn by doing. Get FREE FACTS. No 
salesman will call. MAIL COUPON TODAY! 


, Sales Rep., 



ICS 


BASIC ELECTRONICS COURSE 

Dept. DE094 Scranton, PA 18515 


SPEAKER components plus interface, CD35, Sen- 
try, stage, PA speakers, microphones. Low prices. 
RICK MARDER, (201) 561-8123. 


City/State/Zip 

L — — 


'-I 


SATELLITE TELEVISION 


UNSCRAMBLE secret satellite channels watch all 
the good stuff. Plans $19.95 — kits $169.95 — com- 
plete units $395.00— Details and order forms $3.00. 
SCRAMCO, 8688 Royal Drive, Nobleville, IN 
46060. 


Satellite Descramblers 


For West Star 5 
AND COMSTAR D-4 
Movies Movies Movies 


Send $5.00 for information 
Modern Technology 
P.O. Box 419 D1 
Boston, Ma. 02186 
1 (617) 871-5838 


mzm 


SATELLITE antennas, build 8-10-12 foot wood or 
metal, send $2.00, PROTOTYPE ENGINEERS, 

Box 1812, Deming, NM 88031. 

GEARMOTORS for motorized satellite antenna 
projects, 110VAC, 101RPM: $32.50 plus $4.00 ship- 
ping. Actuators 36VDC, 18": $139.00 plus $10.00 
shipping. TEM, 22518 97th, Corcoran, MN 55374. 
(612) 498-8014. 


SATELLITE systems. Quick assembly high quality 
antenna, LNA’s, receivers, low prices. Catalog 
$3.00. STATE SATELLITE, 5 Broadway, Troy, NY 
12180. (518) 272-1130. 


REPLACEMENT FOR 

EC6®/TRIPLERS/MULTIPUERS 

(MIN. 50 PC. PER TYPE) 


TYPE NO YOUR COST TYPE NO. YOUR COST TYPE NO. YOUR COST 


500A 

7.65 

530 

.10.65 

537 

...11.73 

521 

10.98 

531 

...10.45 

538 

... 9.84 

522 

... 9.50 

532 

.12.40 

539 

... 9.84 

523 

... 7.75 

533 

... 9.90 

549 

...14.55 

526A 

7.75 

534 

...10.48 

550 

.10.05 

528 

9.40 

535 

. . . 1 1 .48 

556 

. . 1 1 .90 

529 

8.90 

536A 

...13.85 

557 

...11.75 





564 

...11.55 


REPLACEMENT FOR ECG® 

TYPES 


TYPE NO. 


YOUR COST 

TYPE NO. 

YOUR COST 

85 

FOUR for .99 

125 

SEVEN for .99 

102A 

THREE for .99 

159AP 

FOUR for .99 

123A 

FIVE for .99 

177 

EIGHT for .99 

123AP 

SIX for .99 

199 

FIVE for .99 


SUPER SPECIAL (min. 5 pc. each) 


TYPE NO. 

YOUR COST 

TYPE NO. 

YOUR COST 

TYPE NO. 

YOUR COST 

124 

85 

165 

2.25 

375 

90 

128 

45 

171 

65 

506 

55 

129 

45 

184 

45 

500A 

8.95 

130 

80 

185 

45 

523 

...9.95 

152 

40 

238 

2.25 

526A 

...10.20 

153 

40 

276 

6.95 

529 

13.75 

154 

60 

291 

95 

712 

... 1.25 


JAPANESE TYPES (min. 5 pc. each) 


2SC867A . . 

. 2.75 

HA1366W.. 

... 1.85 

STK0029. . . 

... 3.80 

2SC1114 .. 

... 3.25 

HA1377A .. 

... 2.90 

STK0080. . . 

.. 9.99 

2SC1308K. 

... 1.95 

LA4102 . . . . 

1.25 

TA7205AP . 

... 1.50 

AN214Q ... 

... 1.45 

M5T515BL. 

... 2.95 

TA7208P. . . 

1.85 

AN239A. . . . 

.. 4.60 

STK433 . . . . 

... 3.95 

TA7222AP . 

... 1.95 

BA532 

. .. ,1.80 

STK435 . . . . 

... 3.95 

UPC1181H. 

... 1.25 

GH3F 

89 

STK437 . . . . 

6.25 

UPC1182H. 

... 1.25 

HA1342A .. 

.... 2.30 

STK439 . . . . 

6.50 

UPC1185H. 

... 2.99 


COD ORDERS WELCOME ($25 MIN. ORDER) 


For Complete Component Catalog Call or Write 

DIGITROr Y ELECTRONIC 

110 HILLSIDE AVENUE, SPRINGFIELD, N. J. 07081 

TOLL FREE: 800-526-4928 
In N.J.: 201-379*9016 

♦ECG IS A TRADE MARK OF PHILIPS ECG. 

DIGITRON ELECTRONIC IS NOT ASSOCIATED IN ANY WAY WITH PHILIPS ECG. 


CIRCLE 11 ON FREE INFORMATION CARD 


\etworly. $alc«. Inc. 

GRAND OPENING 
RETAIL STORE 

’THOUSANDS OF ITEMS IN STOCK* 

DELUXE PARTS ASSORTMENTS 


#1 Resistors & Trimpots 

68 % watt, 5% resistors & 
5 PT-15 10K trimpots. 1 
each - 51. 75. 100, 470. 
1.5K, 3.6K. 51K, 470K. 
13-1.2K, 2-220, 3-100K, 

6- 330, 6-1 2K, 7-910, 
9-3.3K, & 14-4 7K. 

$4.50, ea. 10/40.00 

#2 Capacitor “A” 

Monolythics - 1-560pf. 

7- .1 mfd, & 1-.22 mfd 
Silver Micas - 2- 1 0pt. & 1 
each of 43pf. 11 Opt. 
560pf, 1200pf, 3000 or 
3300pf. 

$4.95 ea. 10/45.00 


#3 Capacitor “B” 

Mylars 4-. 001, 2-. 047, 

29- 01. Radial lytics 3-10 
mfd 16V. 1-1000 mfd 50V. 
1-2200 mfd 35V. Disc 
Caps 1 each of 5. 12, 27, 
36, 110, 330pf. 2-120pf. 
3-39pf, 3-220pf, and 1 
Vari Cap 5-35pf 
$7.50 ea. 10/70.00 

#4 Coil & Chokes 

1 each of 15, 33. and 100 
(uh) micro henries 
chokes. 1-variable RF 
coil (same as 
#49A537MPC) 

$3.25 ea. 10/30.00 


#5 IC's, Sockets, & Semi's 

1 each of: NE564, LM565. 
MCI 330. MCI 350. 

MCI 496, LM1889. 7812, 
7818, 2N2222A, MV2109, 
heat sink 2-MC1458. 
4-1N4002, 4-8 pin, 2-14 
pin. 1-16, & 1-18 pin 
socket. 

$13.50 ea. 10/125.00 
#6 Misc. Hardware 

LED & holder, fuse & 
holder, line cord, 
grommet. SPST switch, 
DPDT switch. 2-F61 
conn. & lugs, knob. 
4-spacers. 6-screws & 
nuts, 2'-RG-174. match- 
ing transformer w/nut. 
$5.95 ea. 10/57.50 


Inc.* 

90 TURNER AVE. 

ELK GROVE VILLAGE, IL. 60007 

312/952-1115 

PHONE ORDERS WELCOME 
OPEN MON-SAT. 9 to 5 



CIRCLE 95 ON FREE INFORMATION CARD 





RlQI-KEY] 1-800-344-4539 


AK., HI., 218-681-6674 



A 1551 24 P Bail Lock 

A1552 36 P Screw Lock 

A155 3 36 P Bail Lock 

A1554 24 R Screw or Bail 

A 1566 24 R Panel, Screw. Bail . . . . 

A1557 36 R Screw or Bail 

A 1558 36 R Panel, Screw, Bail .. . 

MOUNTING HARDWARE AVAILABLE 
SEPARATELY. 


The Digi Key volume discount ond service chorges ore simple to opply. Most items sold by Digi-Key moy be combined for a volume discount. Items that are not discountable are identified by the ccpt/i^c f 14 A D/"» cc urji | ikac mcmi IKIT 

suffix-ND following the port number. After writing your order, total all of the discountable items and opply the appropriate discount. To this subtotal, odd the non-discountable items. Then add ■ V " K a VULUtVIE UI3V.UUIN I 

the service chorge. We pay all shipping and insurance to oddresses in the U.S. A., Canada ond Mexico when check or money order accompanies order. s 0.00-S 9.99 Add $2.00 $ 0.00-$ 99.99 NET 

WHEN ORDERING BY PHONE, CAU 1-800-344-4539 (Mn.. Ak.. Hi., coll 218-681-6674) By mail send your order to: DIGI-KEY, Highway 32 South, Thief River Falls, MN 56701 $ JSiooIsiSiSS '. ! ! ! | Add loll $ isolSSlSKiS '. . ! [ill 

You moy pay by check money order. Master Charge. VISA or C.O.D. DIGI-KEY GUARANTEE: Any ports or products purchased from Digi-Key that prove to be defective will be 5 50.00-S99.99 Add $o!25 5 500.00-S999.99 .... Less 20% 

reploced or refunded if returned within 90 days from receipt with a copy of your invoice. S 100.00 & Up No Charge $1000.00 & Up Less 25% 


CIRCLE 65 ON FREE INFORMATION CARD 











RADIO-ELECTRONICS 


CPU's & 

SUPPORT CHIPS 


82C43 10.00 
AMD2901 8.95 
6502 4.75 


6821 

6845 

6850 

6875 

8035 

8080A 

8085A 

8086 

8202 

8205 

8212 

8214 

8216 

8226 


4.50 

13.95 

3.50 

4.50 
8.95 
2.75 

10.00 

22.50 

19.95 

6.50 
3.00 

4.50 
3.00 

3.50 


8237 

8238 

8250 

8251 
8253 
8255A-S 
8257 
8259 
8275 
8279-5 
8288 
8355 
TMS9927N L 9.95 
68000 L8 39.50 
Z80A CPU 4.75 
Z80B CPU 9.00 
Z80A CTC 4.50 
Z80A DART 9.00 


16.00 

3.95 

10.95 
8.00 
8.00 
8.00 
8.00 
8.00 

24.50 

6.95 
17.00 

12.95 


INTER 

FACE 


1489 

TR1602B 
BR1941L 
3341 A 


EPOXY GLASS VECTOR BOARD 


1/16" thick with 1/10' spacing 

4% " x 6 V 2 ~ $1.95 


2.95 I 



SCR's 


[ TRIAC's 



1.5A 

6A 

36A 

PRV 

1A 

10A 

25A 

!qq~ 

■35 

■ 40 

1.40 

100 

.35 

.60 

1.40 

200 

.40 

.50 

1.80 

200 

.50 

.80 

1.90 

400 

■60 

.70 

2.40 

400 

.70 

1.00 

2.60 

| 600 

.80 

1.00 

3.60 

600 

1.00 

1.20 

3.60 J 


AY5-3600PRO 9.95 I 


CRT5037 

MM5307 

MM5369 

8130 

8830 


\ P10 


4.50 


Z80AS10 10.95 


18.95 

7.95 

2.50 

2.50 

2.50 

2.50 

2.00 

2.00 


SHIFT 

REGISTERS 

MM1402 1.75 

MM1403 1.75 

MM 1404 1.75 

MM5013 
MM5055 
MM5056 
MM5057 
MM5058 
MM5060 


2.50 

2.50 

2.50 

2.50 

2.50 

2.50 


DISC 

Controllers 

1771 . . 16.50 1795 . . 35.00 
1791 . . 25.00 1797 . . 35.00 
1793 . . 35.00 D765C . 35.00 


ROM's 

TPB18S42 3.50 
82S126 1.95 

82S130 1.95 

TPB28S166 9.50 
82S181 6.95 

74S474 3.95 

2708 3.75 

2712B 22.50 

2716 + 5V 3.75 
2732A 6.95 

2764 7.50 

3628A-3 3.00 

6331 1.95 

7643-5 
8256-5 
AM92T4C 


3.95 


2.95 


RAM'S 

21 L02-3 . .5 

2101A-4 l.i 

2112-1 l.i 

2114-2 
2118-4 
2147-3 
3242 
TMS3409 
MK4027-3 
TMS4050NL 2.95 
MK4096-1 1 1.25 

4108-3 1.50 

4116-15 1.25 

4118-4 4.00 

4164-15 7.00 

MK4802 5.95 

Z6104-4 2.50 

6116-3 6.75 

8118-12 4.95 


2.50 

2.50 

6.00 

1.75 


NO. 30 
WIRE WRAP 
WIRE SINGLE 
STRAND 
100' ...$1.40 


1.843 6.000 

2.000 6.144 

3.000 8.000 
3.579 10.000 

4.000 18.000 

5.000 18.432 

20.000 


74C02 .40 

74C04 .40 

74C08 .40 

74C10 .40 

74C14 .60 

74C20 .40 

74C32 .40 

74C42 1 .20 
74C76 .75 

74C83 1.20 
74C86 .40 

74C154 3.00 
74C157 1.70 
74C161 1.10 
74C174 1.10 
74C175 1.10 
74C192 1.40 
74C193 1.40 
74C901 .40 
74C902 .80 
74C903 .80 
74C907 .90 
74C914 1.70 
74C915 1.10 


4002 

4006 

4007 


4012 

4013 

4014 

4015 

4016 

4017 

4018 

4019 

4020 

4021 

4022 

4023 

4024 

4025 


3.50 4026 1.25 

•30 4027 .45 

•30 4028 .70 

•85 4029 .75 

•30 4030 .40 

.90 4034 1.75 

•40 4035 .85 

.45 4040 .75 

.30 4041 .75 

30 4042 .70 

•35 4083 .85 

.75 4044 .80 

•40 4046 .90 

•40 4047 .95 

• 75 4049 .35 

• 75 4050 .35 

•40 4051 .80 

• 75 4052 1.00 

•75 4053 .80 

■75 4066 .40 

•35 4068 .40 

65 4069 .35 

.30 4070 .40 


4071 .30 

4072 .30 

4076 .80 

4077 .50 

4081 .30 

4082 .30 

4093 .70 

4099 1-75 
4501 .95 

4503 .65 

4506 .75 

4511 .85 

4514 1.20 

4515 1.60 

4516 1.50 

4518 .85 

4520 .80 

4528 1.10 

4529 1.40 

4538 1.50 

4539 1.50 

4583 .90 

4586 .75 


74S SERIES 


74S00 

74502 

74503 

74504 
74J>05 
74S08 

74510 

74511 
74S15 
74S20 
74S30 
74S32 
74S42 
74S51 


74S74 

74S86 

74S89 

74S112 

74S124 

74S133 

74S135 

74S138 

74S139 

74S151 

74S157 

74S158 

74S161 


2.00 

.50 

2.20 


74S163 

74S174 

74S175 

74S181 

74S182 

74S194 

74S195 

74S240 

74S241 

74S257 ~ 

74S260 

74S373 

74S374 


LINEAR CIRCUITS 


DAQ08EQ 3.75 
TL062CP .96 
TL064CN 1.50 
TL072 1.25 

TL084 1 .50 

LM201 .75 

LM301/748 .50 
LM307 .45 


LM308 

LM310 

LM311 

LM318 

LM319 

LM324 

LM339 

LM348 

LF351 

LF353 

LF355 

L.M370 

LM377 


.66 


LM380 1.20 

LM384 1.60 

LM386 1.00 

LM387 1.25 

LM393 .75 

LF398A 3.00 
LM555 .50 

LM556 .90 

558 1.75 


.75 566 

1.25 567 

1.30 NE592 

.75 709C 

.90 LM710 

.90 711CH 

.80 733 

1.25 741 CV 


1.25 


LM1310 1.40 

LM1391 1.00 

1456 .80 

1458 .50 

LM1808 1.75 

AD2700LD 4.95 
LM2901 .95 

CA3018 
CA3078AT 
CA3080 
CA3089E 
CA3094 


1.95 


CA3130 

CA3140 

CA3822 

LM3909 

4136 

N5596A 

8700CJ 

LM 13080 


TOGGLE 1060 “ SPDT - 1 00 

206D - DPDT — 1.40 

SWITCHES 206P - DPDT CENTER OFF 1,60 

IN4148 (IN914) 15/1.00 

L1411-IR DETECTOR 3/$1 .00 

FP 100 PHOTO TRANS $ .50 

RED LED's .2" 8/$1.00 

YEL, GREEN or AMBER LARGE LED's .2". . 6/$1 .00 

RED-GREEN BIPOLAR LED $ .90 

RED-YELLOW BIPOLAR LED $ .90 

MLED92IR LED $ .40 

MRD14B PHOTO DARL. XTOR $ .50 

MCT2 OPTO ISOLATORS $ .60 

1 WATT ZENERS: 3.3, 4.7, 5.1, 5.6, 6.8, 

8.2, 9.1, 10, 12, 15, 18, or 22V 6/$1.00 


4164-2 - $ 5.70 
4116 - 25- $.75 
2114 - 4 — $ 1,00 
4164 - 15 - $ 6.40 


2N3820 P FET 

. . $ .45 

TIS 78 N FET 

. . $ .45 

2N2646 UJT 

. . $ .45 

ER 900 TRIGGER DIODES 

. 4/$1 .00 

2N 6028 PROG. UJT 

. . $ .65 

DISC CAPACITORS 


.1UF 16V 10/$1 .00 

100/$8.00 

.01 UF 35V 16 $1 00 

100/$5.00 


PRINTED CIRCUIT BOARD 

4" x 6' DOUBLE SIDED EPOXY BOARDED V, ."THICK 
$.60 ea 5/S2.60 


FULL WAVE BRIDGE 

PRY 2A I 6A I 25A 


S.P. 1200 ohm coil 
.75 

D.P. 400 ohm coil 
.96 


DIP SWITCHES 

CTS206- 4 4 POSITION .75 

CTS 206- 7 7 POSITION .95 

CTS206-8 8 POSITION .95 

CTS 206-10 10 POSITION 1.25 


8 PIN 

.10 

14 PIN 

.15 

16 PIN 

.18 

18 PIN 

.20 

20 PIN 

.25 

WIRE WRAP 

SOCKETS 

14PIN 

- .45 

16PIN 

- .50 

18PIN 

- .65 

20 PIN 

- .90 

24 PIN 

- 1.10 

28 PIN 

- 1.25 

40 PIN 

- 1.80 


DIP 

SOCKETS 24 PIN 
28 PIN 


22 PIN .25 
.25 
.35 
.40 


20KV DIODES 
250 ma. $1.95 


DB CONNECTORS 

DB9P - $2.00 DB25P - $2.40 
DB9S - 3.00 DB25S 3.20 
HOODS- 1.10 HOODS- 1.10 


SILICON POWER RECTIFIERS 


12A 50A 125 A 240A 


600 .11 .30 .80 2.00 13.00 15.00 

800 .13 .35 1.00 2.50 16.00 18.00 

1000 .20 .45 1.25 3.00 20.00 26.00 


REGULATORS 


78 LI 2 $ .40 

LM305G $ .75 

LM317T $1.35 

320T 5, 12, 15 

or 24 $ .85 

323 K (LA 1405) . $1.75 


LM337T $1.95 

LM338K $5.75 

340T-5, 6, 8, 9, 12, 

15, 18 or 24V . $ .75 

723 $ .50 

LAS1412 + 12V3A $3.95 


TANTALUM 

.2211 F 35V 5/$1 .00 
.47UF35V 5/$1.00 
68UF35V 5/$1 .00 
1UF20V 5/$1.00 
2.2UF20V 5/$1 .00 
3.3UF20V 4/$1.00 
4.7UF35V 4/$1 .00 
6.8UF20V 4/$1.00 
10UF20V - $ .40 
22UF10V - $ .30 


CAPACITORS 

15UF16V 3/$1 .00 
30UF6V 
33UF15V 
47UF20V 
68UF16V 
200UF20V 
150UF16V 
330UF10V 


5/ $1 .00 
$ .50 
$ .85 
$ 1.00 
$1.75 
$1.30 
$1.75 


50 PIN EDGEBOARD CONN 3.95 

40 PIN EDGEBOARD CONN 3.00 

34 PIN EDGEBOARD CONN 3.00 

.26 PIN EDGEBOARD CONN 2.50 

60 PIN RIBBON CABLE CONN. . . . 4.00 
50 PIN RIBBON CABLE CONN. ...3.50 
40 PIN RIBBON CABLE CONN. . . . 3.00 
34 PIN RIBBON CABLE CONN. . . . 2.75 
26 PIN RIBBON CABLE CONN. ...2.50 
20 PIN RIBBON CABLE CONN. ...2.00 

TRANSISTOR SPECIALS 

2N1307 PNP GETO-5 $ .40 

2N404APNPGETO-5 3/$1.00 

HEP G6014 — PNPGETO-3 $ .86 

TIP 111 $.50 TIP 146 $1.35 

2N6233-NPN SWITCHING POWER $1 .96 

MRF-8004 CM RF TRANSISTOR NPN $ .75 

2N4906 PNP Si TO-3 $1.00 

TIP 2966 PNP Si $ .70 

2N2222 NPN SiTO-18 7/$1.00 

2N2907 PNP Si TO-18 7/$1.00 

2N3056 NPN Si TO-3 $ .60 

2N3904 NPN SiTO-92 -.7/$1.00 

2N3906 PNP Si TO-92 7/$1.00 

2N6109 PNP Si TO-220 $ .56 

TIP 31 B NPN Si TO-220 $ .40 

TIP32B PNP Si TO-220 $ .40 

TIP34PNPSI $ .95 

TIP 121 PNP Si U84 $ .80 

TIP 141 NPN Si U97 $1.00 

BU206 $1.75 

DPS2000 - DUAL POWER DARL $3.95 

MJE3056T $ .60 


TTL 1C SERIES 


7400 

7401 

7402 

7403 

7404 

7405 

7406 

7407 

7408 

7409 

7410 

7411 

7412 

7413 

7414 
7420 

7425 

7426 

7427 
7430 
7432 

7437 

7438 
7440 
7442 

7445 

7446 

7447 

7448 
7450 

7472 

7473 


1.90 


.20 7474 
.20 7475 
.20 7476 
.20 7480 
.30 7483 
.30- 7485 
.40 7486 
.60 7489 
.25 7491 .50 

.25 7492 .50 

.20 7493 .50 

.25 7494 .60 

.25 7495 .55 

•35 7496 .60 

•50 74107 .50 

•20 74116 1.20 

.30 74121 .30 

.30 74122 .45 

.30 74123 .50 

.20 74125 .45 

.30 74126 .45 

.30 74145 .60 

.30 74148 1.20 

.20 74150 1.35 

.50 74151 .55 

.60 74153 .55 

.70 74154 1.50 

.70 74155 .75 

.70 74157 .55 

.20 74160 .85 

.35 74161 .70 

.35 74162 .70 


74163 .70 

74164 .85 

74165 .85 
74166' 1.00 
74170 1.50 

74173 .75 

74174 .90 

74175 .90 

74176 .75 

74180 1.90 

74181 2.00 

74182 .90 

74190 .80 

74191 .80 

74192 .80 

74193 .80 

74194 .80 

74195 .80 

74196 .75 

74199 1.25 
74221 1 .25 

74273 1.00 
74279 .70 

74365 .65 

74367 .65 

74390 .90 

75325 1.50 
75492 
9601 
8T26 
8T28 
8T98 


1.00 

1.10 

1.10 


74LS SERIES 


74LS00 .30 
74LS01 .30 

74LS02 .30 
74LS03 .30 

74LS04 .35 

74LS05 .35 

74LS08 .35 

74LS09 .35 

74LS10 .30 
74 LS1 1 .35 

74 LSI 2 .35 
74LS13 .45 

74 LSI 4 .50 

74 LSI 5 .35 

74LS20 .30 

74LS21 .30 

74LS22 .30 
74LS26 .30 
74LS27 .30 
74LS28 .35 
74LS30 .30 

74LS32 .35 
74LS37 .35 
74LS38 .35 
74LS40 .30 
74LS42 .50 

74LS47 .75 
74LS51 .30 

74LS54 .30 
74LS73 .40 

74LS74 .40 

74LS75 .40 

74LS76 .40 
74LS83 .60 

74LS85 .70 

74LS86 .40 

74LS90 .55 
74LS92 .55 

74LS95 .75 

74LS96 .85 
74 LSI 07 .40 


74 LSI 09 .40 

74LS112 .40 
74LS113 .40 
74LS114 .40 

74 LSI 23 .75 
74 LSI 25 .60 

74LS126 .60 
74 LSI 32 .60 
74 LSI 36 .40 
74LS137 .90 
74LS138 .60 
74 LSI 39 .60 
74LS147 2.20 
74LS151 .55 

74LS153 .55 

74 LSI 55 .70 
74 LSI 56 .70 
74LS157 .65 
74 LSI 58 .60 
74LS160 .70 
74LS161 .65 

74 LSI 62 .70 
74LS163 .65 
74 LSI 64 .70 

74 LSI 65 .70 

74 LSI 66 1.75 
74 LSI 70 1.30 
74 LSI 73 .70 
74 LSI 74 .55 
74 LSI 75 .55 

74LS181 2.00 
74 LSI 90 .90 
74LS191 .90 

74LS192 .80 

74 LSI 93 .80 
74LS194 .65 

74LS195 .70 

74LS196 .75 
74LS197 .75 
74LS221 .90 

74LS240 .95 


74LS241 .95 

74LS242 1.00 
74LS243 1.00 
74LS244 1.25 
74LS245 1.40 
74LS246 1.40 
74LS247 .75 

74LS248 1.00 
74LS251 .60 

74LS253 .60 
74LS257 .60 

74LS258 .60 

74LS259 1.75 
74LS260 .60 
74LS266 .55 

74LS273 1.50 
74LS279 .50 

74LS280 1.70 
74LS283 .70 
74LS290 .90 
74LS293 .90 

74LS298 .90 

74LS320 2.00 
74LS323 3.50 
74LS365 .60 
74LS366 .60 
74LS367 .60 

74LS368 .60 
74LS373 1.30 
74LS374 1.30 
74LS377 1.30 
74LS386 .45 
74LS390 1.10 
74LS393 1.10 
74LS446 2.00 
74LS398 2.50 
74LS625 1.75 


74LS670 1.25 
81LS97 1.40 
81LS98 1.40 


MULTI TURN TRIM POTS 

50 OHM 5K 

100 OHM 3/$2 00 iok 

1000 OHM 20X 

50K 


POSTAGE RATES 
ADD 10% FOR ORDERS UNDER $25.00 
ADD 5% FOR ORDERS BETWEEN $25.00 ft $50.00 
ADD 3% FOR ORDERS ABOVE $50.00 


TERMS: FOB CAMBRIDGE. MASS SEND CHECK 
OR MONEY ORDER MINIMUM TELEPHONE. 
C O D. PURCHASE ORDER OR CHARGE $20.00 
MINIMUM MAIL ORDER $5.00. 


SEND $.25 FOR OUR CATALOG 
FEATURING TRANSISTORS b 
RECTIFIERS. 145 HAMPSHIRE 
ST.. CAMBRIDGE. MASS 02139 




SOLID STATE SALES 

P.O. BOX 74 D 

SOMERVILLE, MASS. 02143 


TEL (617) 547-7053 

WE SHIP OVER OVER 95% 

OF OUR ORDERS WITHIN 
24 HOURS OF RECEIPT 

TOLL FREE 1-800-343-5230 

FOR ORDERS ONLY 


SATELLITE-TV receiver breakthrough! Build 
your own system and save! Instruction man- 
uals, schematics, circuit boards! Send stamped 
envelope: XANDI, Box 25647, Dept. 21C, Tempe, 
AZ 85282. 

MULTI channel microwave antennas, highest 
quality, low prices, dealers welcome. D.T. compact 
$38.00, PT-1 $48.00, SR-1 $65.00, D.T grid $69.00, 
PTS-33 $75.00, all units complete. DAISY TENNA, 
Box 42010, Phoenix, AZ 85080, (1-800) 874-9033. 

SATELLITE Systems, build, save. For details send 
stamps. MATCO ELECTRONICS, Box 316RS, Ca- 
dillac, Ml 49601. 



ENJOY SATELLITE TV 

Save money with easy, guaranteed, 
do-it-yourself antenna plans / kits. 
Electronic knowledge not necessary. 
Send $1.00 for catalog or $8.95 for 
1984 “Consumer Guide to Satellite 
Television.” 

GFI-D9 

(^j) Box 9108 

V-/ Missoula, MT 59807 


GRAPHIC EQUALIZERS, ETC. 


NOISE eliminators, expanders, power meters, 
others. Twelve-24 bands/channel equalizers from 
$89.00 Kit see R-E 5-6/78, 2/80, 3-4/81. Catalog: 
SSS, 856R Lynnrose, Santa Rosa, CA 95404. (707) 
546-3895. 


ELECTRONICS, PHYSICS, 
PSYCHIC PHENOMENA 


PSYCHIC phenomena explained, learn to read 
minds, develop a photographic memory and more 
No.1 $3.50, How U.F.O.s work, produces spiraling 
lines of electricity, artifical gravity No.2 $3.50, How 
to Transmute the Elements, the secrets been 
around since 1899 No. 3 $4.00, Prophecies of 
Nostradamus over 80 prophecies, two showing the 
destruction of the M.X., explains biblical, my- 
thological mysteries, best interpretations around 
No. 4 $10.00. Many electronics kits, modulated door 
lock, ruby crystal laser, electronic bug devices, just a 
few. Free catalog. No COD, or charge cards. Add 
$2.00 postage, handling, MIKE REILLY, 3520 SE 
5th Ave., Cape Coral, FL 33904. 


BUSINESS OPPORTUNITIES 


VIDEO game repair business. Start your own. Infor- 
mation/parts list $5.00. BEST ELECTRONICS, 
4440 Sheena, Phoenix, AZ 85032. 

64K 6502/Z80 dual processor computer 
US$420.00. Hundreds Apple-compatible softwares. 
Details US$1.00. RELIANT, PO Box 33610, 
Sheungwan, Hong Kong. 

BUY direct from Taiwan/Hong Kong. Details $1.00. 
Refundable. TONY COLUCCI, 56 Central Blvd., 
Merrick, NY 11566. 


MECHANICALLY inclined individuals desiring 
ownership of small electronics manufacturing busi- 
ness — without investment. Write: BUSINESSES, 
92-R, Brighton 11th, Brooklyn, NY 11235. 


big 

PROFITS 


ELECTRONIC 
ASSEMBLY BUSINESS 


Start home, spare time. Investment knowledge or 
experience unnecessary. BIG DEMAND assem- 
bling electronic devices. Sales handled by profes- 
sionals. Unusual business opportunity. 


FREE: Complete illustrated literature 

BARTA. RE-0 Box 248 
Walnut Creek. Calif. 94597 


PROJECTION TV. ..Make $$$’s assembling proj- 
ectors... Easy... Results comparable to $2,500.00 
projectors... Your total cost less than $20.00... 
Plans, 8" lens & dealer’s information $17.50... Illus- 
trated information free... MACROCOMA GBX, 
Washington Crossing, PA 18977. Creditcard orders 
24 hours (215) 736-2880. 

YOUR own radio station! AM, FM, cable, licensed, 
unlicensed, transmitter kits! Write: BROADCAST- 
ING Box 130-F10, Paradise, CA 95969. 

BURGLAR alarms— booming business. Get in 
now. Information package $2.00. DYNAMIC SE- 
CURITY, PO Box 1456-F, Grand Rapids, Ml 49501. 
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WE HAVE WHAT YOU NEED AT 
THE PRICES YOU WANT! 

CALL TOLL FREE 

1 - 800 - 543-4330 

(IN OHIO, 1-800-762-4315) 
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1984 Mail Or8er Catalog 


The One Stop Electronic Shop! 

Call Toll FREE 1-800-343-0874 

In the United States: 


Mail Orders 
P.0. Box 8000 
Westborough, Mass. 
01581 

(Mass) (617) 366-0500 

In Canada: 


Boston 

133 Flanders Road 
Westborough, Mass. 
01581 

(617) 366-9684 


13107 Northup Way 
Bellevue, Wash. 
98004 

(206) 881-8191 


Montreal Toronto 

5651 Rue Ferrier 14 Carlton Street 

Montreal, Quebec Toronto, Ontario 

H4P1N1 M5B1K5 

(514) 731-7441 (416) 977-7692 

Ottawa Calgary 

1023 Merivale Road 3220-5th Ave. N.E. 

Ottawa, Ontario Bay 2 

K1 Z 6A6 Calgary, Alberta 

(613) 728-7900 T2A 5N1 

(403) 235-5300 

Visit your nearest Active store, call, 
the Reader Service Card for your copy of Active’s new catalog. 


Downsview 

86 St. Regis Cr. N. 
Downsview, Ontario 
M3J 1Y8 
(416) 630-0400 
Vancouver 
3070 Kingsway 
Vancouver, B.C. 

V5R 5J7 


SCANNERS 


SCANNERS — discount prices Bearcat BC-100 
$279.99; Bearcat 210XL $214.99; Bearcat 300 
$335.99; Regency MX3000 $186.99; JIL SX100 
$138.99; JlL SX200 $269.99; Bearcat 20/20 
$275.99; Spectrum radar detector $214.99; plus 
$3.00 shipping. Free discount catalog. Lowest 
prices anywhere on scanners, radar detectors, ma- 
rine radios, two-way accessories. SCANNER 
WORLD, 10-RE New Scotland, Albany, NY 12208 
(518) 436-9606. 


INVENTORS! 


IDEAS have value! Ever think of an idea, forget it, 
and see it later on the market? Many people don’t 
forget, act quickly, and are rewarded by American 
industry. Write down your idea! We offer free dis- 
closure registration and initial consultation regard- 
ing your idea’s potential value. Call or write without 
delay for your free information package. AMER- 
ICAN INVENTORS CORPORATION, 82 Broad 
Street, Dept. RE, Westfield, MA 01086, (413) 
568-3753. A fee based marketing company. Offices 
coast to coast. 


HOME ROBOTS 


BUILD your own personal robot. World’s largest 
supplier of kits, parts, publications. Catalog/photos 
$5.00 refundable. Design Handbook $10.00 ppd. 
ROBOT SHOP, Dept. 10, PO Box 582, El Toro, CA 
92630. 


DESCRAMBLERS-CABLE-UHF- 

TVRO 


DESCRAMBLERS 

AMERICAN — CANADIAN 

New Satellite Descramblers 

C-1000/ ZENITH TYPE 

Descrambles "over the air" and 
"cable" sync suppressed active 
video inversion signals 

Ready to go C-1000 379.95 

Complete Kit C-1000K 274.95 

Printed Circuit & Manual. . 24.95 

C-100 / JERROLD TYPE 

Cable Descrambler for in-band gated 
suppressed systems 

Ready to go C-100 119.95 

Complete Kit C-100K 54.95 

SEND $2 FOR COMPLETE IN FORM A TIVE CA TALOG TO 
DETERMINE WHA T TYPE YOU NEED. 


Buy 1 Kit 
Get 2nd kit 
at Vi price 


J « D ENGINEERING 
P.0. Box 6099 
Falmouth, Maine 04105 


Dealers Wanted 
Special Quantity Pricing 
COD's— OK 


All j 4 0 products are engineered not copied, all are guaranteed 
90 days 4 we stand behind our products where others tail to 


CB EQUIPMENT 


WANTED 


REEL-TO-REEL TAPES 


“SINEWAVE” TV descrambler, video and sound in 
TV or VCR. Complete kit and instruction manual 
ready to go $114.95 plus $6.10 S & H. “Free flyer 
information.” CABLE SEARCHER, P.O. Box 182, 
Carle Place Station, NY 11514. 


PALOMAR/Pride electronics — exclusive repair fa- 
cility. Service — update — improvements on these 
and similar equipment. PALOMAR-PRIDE RE- 
PAIR, 1320-4 Grand, San Marcos, CA 92069 (619) 
744-0720. 


INVENTIONS, ideas, new products wanted for pre- 
sentation to industry and exhibition at national 
technology exposition. Call 1-800-528-6050. Ari- 
zona 1-800-352-0458. X831. 


OLD tubes: 2A3, 10’s, 45’s, 50’s, 80’s, 81 ’s, 211, 242, 
845, VT-52, VT-62. WESTERN ELECTRIC EQUIP- 
MENTS: (818) 576-2642, David, POB 832, M-Park, 
CA 91754 


NEWSLETTERS 


ELECTRONIC SYSTEMS NEWSLETTER is a 

monthly publication written especially for the elec- 
tronics hobbyist/experimenter. Fascinating projects, 
new ideas, sources. Free details. AF PUBLISHING, 
Dept. R2, PO Box 524, So. Hadley, MA 01075. 


AMPEX professional series open reel tape, 1800-or 
2400-feet on 7-inch reels, used once. Case of 40, 
$45.00. 101/2 x 3600 feet and cassettes available. 
MasterCard/Visa. VALTECH ELECTRONICS, Box 
6-RE, Richboro, PA 18954 (215) 322-4866. 


CABLE TV 


DEALERS wanted: Channel 2, 3, and 4 notch fil- 
ters. Money back guarantee. Send $15.00 for 
sample and quantity price list. Specify channel(s). 
LEE KURTZ, PO Box 291394, Davie, FL 33329. 


SINE WAVE PROBLEMS? 


THE Strike Back Mode, $6.00, includes counter- 
measures. Problem Manual includes trouble 
shooting, alignment, antenna connections, theory, 
improvements, $8.00. Both, $12.00. SIGNAL, Box 
251 2-R, Culver City, CA 90231. 
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CB MODIFICATIONS 


Increase channels, range, privacy! We specialize 
in frequency expanders, speech processors, FM 
converters, PLL & slider tricks, how-to books, 
plans, kits. Expert mail-in repairs & conversions. 
16-page catalog $2. 


CBC INTERNATIONAL, P.O. BOX 31500RE, 
PHOENIX, AZ 85046 (602) 996-8700 










THE FIRST NAME IN 
ELECTRONIC TEST GEAR 


ACCESSORIES FOR RAMSEY COUNTERS 


Telescopic whip antenna— BNC plug .. $ 8.95 
High impedance probe, light loading . . . 16.95 

Low pass probe, audio use 16.95 

Direct probe, general purpose use 13.95 

Tilt bail, for CT-70, 90, 125 3.95 


PHONE ORDERS CALL 

716-586-3950 

TELEX 466735 RAMSEY Cl 


TERMS: • satisfaction guaranteed • examine for 10 days: if not pleased, return in 
original form for refund • add 6% for shipping and insurance to a maximum of 
Sid. 00 • overseas add 15% for surface mail • COD add $2.50 (COO in USA only) 
• orders under $15.00 add $1.50 • NY residents add 7% sales tax • 90 day parts 
warranty on all kits • 1 year parts & labor warranty on all wired units. 

RAMSEY ELECTRONICS, INC. 
2575 Baird Rd. 

Penfield, N.Y. 14626 
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CT-70 7 DIGIT 
525 MHz COUNTER 

Lab quality at a breakthrough price. 
Features • 3 frequency ranges each 
with pre amp • dual selectable gate 
times • gate activity indicator 

* 50mV @ 150 MHz typical sensitivity 

• wide frequency range • 1 ppm 
accuracy 

*11995 

wired includes AC adapter 

CT-70 kit $99.95 

BP-4 nicad pack 8.95 


CT-90 9 DIGIT 
600 MHz COUNTER 

The most versatile for less than $300. 
Features 3 selectable gate times • 9 
digits • gate indicator • display hold 

• 25mV @ 150 MHz typical sensitivity 

• 10 MHz timebase for WWV calibra- 
tion • 1 ppm accuracy 

$ 149 95 

wired includes AC adapter 

CT-90 kit $129.95 

OV-1 0.1 PPM oven timebase . . .59.95 
BP-4 nicad pack 8.95 


CT-125 9 DIGIT 
1.2 GHz COUNTER 

A 9 digit counter that will outperform 
units costing hundreds more. • gate 
indicator • 24mV @ 150 MHz typical 
sensitivity • 9 digit display • 1 ppm 
accuracy • display hold • dual inputs 
with preamps 

*16995 

wired includes AC adapter 

BP-4 nicad pack 8.95 


DM-700 DIGITAL 
MULTIMETER 

Professional quality at a hobbyist 
price. Features include 26 different 
ranges and 5 functions • 3’/? digit, 'h 
inch LED display • automatic decimal 
placement • automatic polarity 

*11995 

wired includes AC adapter 


DM-700 kit $99.95 

MP-1 probe set 4.95 


PS-2 AUDIO 
MULTIPLIER 

The PS-2 is handy for high resolution 
audio resolution measurements, mul- 
tiplies UP in frequency • great for PL 
tone measurements • multiplies by 10 
or 100 • 0.01Hz resolution & built-in 
signal preamp/conditioner 

$4995 

wired 

PS-2 kit $39.95 


PR-2 COUNTER 
PREAMP 

The PR-2 is ideal for measuring weak 
signals from 10 to 1 .000 MHz • flat 25 
db gain • BNC connectors • great for 
sniffing RF • ideal receiver/TV 
preamp 

$4495 

wired includes AC adapter 

PR-2 kit $34.95 


PS-1B 600 MHz 
PRESCALER 

Extends the range of your present 
counter to 600 MHz • 2 stage preamp 

• divide by 10 circuitry • sensitivity: 
25mV (5) 150 MHz • BNC connectors 

• drives any counter 


$5995 


wired includes AC adapter 

PS-1 B kit $49.95 


NEW FROM RAMSEY-20 MHz 
DUAL TRACE OSCILLOSCOPE 

Unsurpassed quality at an unbeatable price, the Ramsey oscilloscope 
compares to others costing hundreds more. Features include a compo- 
nent testing circuit that will allow you to easily test resistors, capacitors, 
digital circuits and diodes • TV video sync filter • wide bandwidth & 
high sensitivity • internal graticule • high quality rectangular CRT 

• front panel trace rotator • Z axis • high sensitivity x-y mode • very 
low power consumption • regulated power supply • built-in calibrator 

• rock solid triggering • high quality hook-on probes 

high quality 

hook-on probes included 


$ 399 95 


Compact and reliable, de- 
signed to service a wide vari- 
ety of equipment. Features in- 
clude • mirror back scale 
• double-jeweled precision 
moving coil • double over- 
load protection • an ideal low 
cost unit for the beginner or 
as a spare back-up unit. 


$1995 

test leads and battery 
included 


RAMSEY 0-2100 
DIGITAL MULTITESTER 

A compact easy to use unit 
designed to operate like a pro. 
Featuring • 3 Vi digit LCD • low 
BAT. indicator • all range over- 
load protection • overrange indi- 
cation • auto-polarity • Transis- 
tor tester • dual-slope integra- 
tion • vinyl carrying case 

$5495 

h FE test leads, battery & vinyl 
carrying case included 


RAMSEY 0-3100 
DIGITAL MULTIMETER 

Reliable, accurate digital 
measurements at an amaz- 
ingly low cost • In-line color 
coded push buttons, speeds 
range selection • abs plastic 
tilt stand • recessed input 
jacks • overload protection 
on all ranges • 3V2 digit LCD 
display with auto zero, auto 
polarity & low BAT. indicator 

$5995 

test leads and battery 
included 


* 169 " 

wired 


CT-50 kit $139.95 

RA-1 receiver adapter kit 14.95 


RAMSEY 0-1 100 
VOM-MULTITESTER 


CT-50 8 DIGIT 
600 MHz COUNTER 

A versatile lab bench counter with 
optional receive frequency adapter, 
which turns the CT-50 into a digital 
readout for most any receiver • 25 mV 
@ 150 MHz typical sensitivity • 8 digit 
display • 1 ppm accuracy 


stesm 


- * 

mme 
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THE FUN STARTS WITH SHACK® PARTS 


Giant Selection! 


Personal Service! 


See Before you Buy! 


voltage Regulator ics 


Type 

Adjustable 

Cat. No. 

Each 

LM723 

LM317T 

0 to 40 VDC 

1.2 to 37 VDC 

276-1740 

276-1778 

.99 

2.79 


Type 

Fixed Output 

Cat. No. 

Each 

7805 

7812 

7815 

7905 

7912 

+ 5 VDC 
+12 VDC 
+ 15 VDC 
-5 VDC 
-12 VDC 

276-1770 

276-1771 

276-1772 

276-1773 

276-1774 

1.59 

1.59 

1.59 

1.59 

1.59 


Operational Amplifiers 


teiJETJEJ E f 

TTTT 


Value 

Temperature 

Coefficient 

Cat. No. 

Each 

10 pF 

NPO 

272-151 

.69 

100 pF 

NPO 

272-152 

.69 

470 pF 

NPO 

272-153 

.69 

1000 pF 

Z5U 

272-154 

.69 

4700 pF 

Z5U 

272-155 

.69 

.01 pF 

Z5U 

272-156 

.69 

.047 pF 

Z5U 

272-157 

.69 

•1 UF 

Z5U 

272-158 

.79 


Type 

Cat. No. 

Each 

741 

(Single) 

276-007 

.89 

1458 

(Dual) 

276-038 

.99 

LM324 

(Quad) 

276-1711 

1.29 

TL082 

(Dual) 

276-1715 

1.89 

TL084 

(Quad) 

276-1714 

2.99 

TLC271 

(Single) 

276-1748 

1.59 

TLC272 

(Dual) 

276-1749 

2.19 

TLC274 

(Quad) 

276-1750 

2.99 

LM3900 

(Quad) 

276-1713 

1.39 

LM339 

(Quad) 

276-1712 

1.49 


4000-Series CMOS ICs 


Description 

Type 

Cat. No. 

Each 

Quad 2-input NOR Gate 

4001 

276-2401 

.99 

Quad 2-input NAND Gate 

4011 

276-241 1 

.99 

Dual Type-D Flip Flop 

4013 

276-2413 

1.19 

Decade Counter/Divider 

4017 

276-2417 

1.49 

Inverting Hex Buffer 

4049 

276-2449 

1.19 

Quad Bilateral Switch 

4066 

276-2466 

1.19 


ttl Digital ics 

With Pin-Out and Specs 


Type 

Cat. No. 

Each 

7400 

276-1801 

.89 

7404 

276-1802 

.99 

7408 

276-1822 

1.29 

7447 

276-1805 

1.59 

7490 

276-1808 

1.09 


Monolithic Ceramic 
Capacitors 

50 WVDC 

NPO, ±10% ■ Z5U, ±20% 



Ceramic Disc 
Capacitors 


PF 

Cat. No. 

Pkg. of 2 


pF 

Cat. No. 

Pkg. of 2 

4.7 

272-120 

.39 


.001 

272-126 

.39 

47 

272-121 

.39 


.005 

272-130 

.39 

100 

272-123 

.39 


.01 

272-131 

.39 

220 

272-124 

.39 


.05 

272-134 

.49 

470 

272-125 

.39 


.1 

272-135 

.49 


Tantalum Capacitors 

• 20% Tolerance 

• Standard 1C Pin Spacing 


bF 

WVDC 

Cat. No. 

Each 

0.1 

35 

272-1432 

.49 

0.47 

35 

272-1433 

.49 

1.0 

35 

272-1434 

.49 

2.2 

35 

272-1435 

.59 

10 

16 

272-1436 

.69 

22 

16 

272-1437 

.79 


Mini Buzzers 

■ Little But Loud 

■ IVie" Mtg. Centers 


m 


DC Voltage 

Cat. No. 

Each 

1.5-3 

273-053 

1.69 

6 

273-054 

1.69 

12 

273-055 

1.69 




Technological Breakthrough! 
Autoranging LCD Multimeter 


■ Auto Polarity Reverse 

■ Auto Power-Off 


Radio Shack’s advanced technology 
DVM “thinks”. Just select the function 
and it automatically selects the range! 
Non-glare 1 Vie" display, adjustable view- 
ing angle, “beeper” for fast continuity 
tests, range-hold switch, diode/ 
semiconductor junction check. Mea- 
sures DCV to 1000, ACV to 500, to 10 
amps AC/DC, resistance to 2 megs. Re- 
quires two “AA” cells. 22-193 . . 79.95 



Folding Case 


Engineered for Excellence 
We’ve been bringing the latest in electronic 
technology to the marketplace for over 60 
years. Our Advanced Technology emblem is 
your assurance that this DVM represents 
the state of the art in technology, outstand- 
ing quality and price breakthrough. 


A DIVISION OF TANDY CORPORATION 


Quality Transformers 



For Audio 


Isolation. NEW! 1:1 ratio. For 
telephone projects, interstage M 

coupling and more. 600 to 900 m 

ohms impedance. 100- fli 

megohm isolation at 250 VDC. ill 

273-1375 2.49 

Audio Output. 1000-ohm center-tapped primary. 
8-ohm secondary. 3 U x 5 /s x Vs". 273-1380 . . 1 .29 


Toggle Switches 

Micro-mini, rated 3 amps at 1 25 VAC. 
Body: 1 /4X 5 /i6X 3 /i6". Mounting 
hole: 3 ls". Solder lugs. 


Type 

' Cat. No. 

Each 

SPST 

275-624 

1.49 

SPDT 

275-625 

1.59 

DPDT 

275-626 

1.89 


Communication ICs 


33 % 

Off 


Reg. 

5.95 


399 


Each 




For RTTY and Modems 

XR-2206. FSK generator. 276-2336 . . Sale 3.99 
XR-2211. FSK Decoder. 276-2337 . . . Sale 3.99 


CMOS and Bipolar 
Timers 

Low As I 19 TTffnT 

TLC555. NEW! Silicon CMOS sinks 100 mA, 
sources 10 mA. Very accurate, yet requires 
smaller, less costly capacitors. 2 to 18 VDC, single 

supply. To 2 MHz. 276-1718 1.59 

Bipolar. Resettable, 1 pS to 1 hr. Source or sink 
200mA. 4.5 to 16 VDC. 


Type 

Dip 

Cat. No. 

Each 

555 (Single) 

556 (Dual) 

8-pin 

14-pin 

276-1723 

276-1728 

1.19 

1.49 


Engineer's 1C 
Mini-Notebook 


Only 

99 * 


Engineer’s 

Mini-Notebook 


NEW* 

FOR 


Reference and hobby book 
covering versatile 555 and 
556 integrated circuits. 32 
pages. 276-5010 .... 990 



sj r 


Radio /hack 

Prices apply at participating Radio Shack stores and dealers 


installing 

Telephones 

C95 


Illustrated 


Installing Your Own Telephone. A com- 
plete do-it-yourself manual with numerous 
figures, schematics and pictures. 150 
pages. 62-1390 5.95 


OVER 8800 LOCATIONS WORLDWIDE 
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HB-0100 


// /•/ /To all these add: 

Long Life, low resistance 
/ and wide range contacts 
/ / /that accept combinations of 
//.■ >' ///// ^s\stors t capacitors, diodes, 
//■//:/ transistors, l.C.s, etc. with leads 
/ Z/y Mom .012 - .032" or 20 - 29 AWG. 

/ . * /Clear, easy-to-read-ancf-identify 
//// /contact markings simplify layout, 
^wiring and documentation. Socket 
rows are labeled 1-to- 64, and columns 
are marked A-to-E and F-to~J. Mating 
buss strip rows are labeled A-to-D and 
consist of 25 contacts each . 

Bold red and blue lines show where 
contact strips begin and end. 

Finally, we have a full line of breadboard- 
ing equipment, from discrete sockets and 
buss strips to multi-board assemblies, 
available at comparable lower-than-low 
^prices. 


Just look at all these EXTRAS built into 

every HANDY test socket and buss strip 

• Total contact labeling,., 
simplifies circuit design/layout 

• Self-adhesive backing... for one-step 
simplified alignment and mounting 

• Full 9 14-Fin I.C. Capacity 

• Expands both horizontally and 
vertically... interlocks can’t break 
or twist off 

• High temperature plastic housing... 

to 80° C . . . no warpi ng i 

or melting ever! A 

• Prices always up to 25% less than £ 
other leading brands 


Here’s how to order ... 

HANDY Sockets and Buss Strips 


HANDY Breadboard Assemblies 


Mail Orders: Please add $3 (Canada & Int’l add $5) to cover cost of 
shipping/handling. Charge Cards: (Min. $15). Please include Acct. No., 

Exp. Date, Bank No. (M/C only) and your signature. Checks: Drawn in 
U S. Dollars on U.S. banks only. Connecticut Residents: Add 7V2% SalesTax. 


To order. ..call 1-800-34-HANDY 

. . . charge with VISA or MasterCard . 

All items off-the-shelf for Immediate Shipment! 


* division of RSP Electronics Corp. 

Business Park Drive • P.O. Box 699 • Branford, CT 06405 
03 ) 488-6603 • TWX: (910) 997-0684 
asy Link Mail Box: 62537580 • CompuServe: 71346, 1070 
S. and Canadian Distributor inquiries welcomed. 
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Part 

Number 

Socket 

Strips 

Buss 

Strips 

Ground 

Plate 

Tie 

Points 

14 pin 
IC’s 

Price 

HB-0100 

N/A 

1 

no 

100 

N/A 

2.25 

HB-1000 

1 

N/A 

no 

640 

9 

9.95 

HB-1110 

1 

1 

yes 

740 

9 

11.95 

HB-1210 

1 

2 

yes 

840 

9 

13.95 


Part 

Number 

Socket Buss 
Strips Strips 

Binding 

Posts 

Tie 

Points 

14 pin 
IC’s 

Price 

HB-2112 

2 

1 

2 

1380 

18 

24.95 

HB-2312 

2 

3 

3 

1980 

18 

31.00 

HB-3514 

3 

5 

4 

2420 

27 

47.95 

HB-4714 

4 

7 

4 

3260 

36 

63.95 


DoKo 



STATIC RAMS 


2101 

256 x 4 (450ns) 

1.90 

5101 

256 x 4 (450 m) (cims) 

3.90 

2102-1 

1024 x 1 (450 m) 

.88 

2102L-4 

1024 x 1 (450 m) (LP) 

.98 

2102L-2 

1024 x 1 (250 m) (LP) 

1.45 

2111 

256 x 4 (450 m) 

2.45 

2112 

256 x 4 (450 m) 

2.95 

2114 

1024 x 4 (450 m) 

.99 

2114-25 

1024 x 4 (250 m) 

1.10 

2114L-4 

1024 x 4 (450 m) (LP) 

1.20 

2114L-3 

1024 x 4 (300 m) (LP) 

1.30 

2114L-2 

1024 x 4 (200 m) (LP) 

1.40 

2125 

1024 x 1 

2.49 

2147 

4096 x 1 (55 m) 

4.90 

TMS4044-4 

4096 x 1 (450 m) 

3.45 

TMS4044-3 

4096 x 1 (300 m) 

3.95 

TMS4044-2 

4096 x 1 (200 m) 

4.45 

MK4118 

1024 x 8 (250 m) 

9.90 

TMM201 6-200 

2048 x 8 (200 m) 

4.10 

TMM201 6-1 50 

2048 x 8 (150m) 

4.90 

TMM201 6-1 00 

2048 x 8 (100 m) 

6.10 

HM6116-4 

2048 x 8 (200 m) (cims) 

4.70 

HM6116-3 

2048 x 8 (150 m) (crm) 

4.90 

HM6116-2 

2048 x 8 (120m) (cims) 

8.90 

HM61 16LP-4 

2048 x 8 (200 m) (cims) 

5.90 

HM61 16LP-3 

2048 x 8 (150 m) (crm)(LP) 

6.90 

HM6116LP-2 

2048 x 8 (120m) (crm)(LP) 

9.95 

Z-6132 

4096 x 8 (300 m) (Qstat) 

33.95 

HM6264P-15 

8192 x 8 (150 m) (crm) 

38.95 

HM6264LP-15 

8192 x 8 (150 m) (crm) 

48.95 


LP = Low Pimr Qitit = Qml-SMIc 

DYNAMIC RAMS 


TMS4027 

UPD411 

MMS280 

MK4108 

M M 5298 

4116-200 

4116-150 

2118 

4164-250 

4164-200 

4164-150 


4096 x 1 (250m) 

1.95 

4096 x 1 (300 m) 

2.95 

4096 x 1 (300m) 

2.95 

8192 x 1 (200 m) 

1.90 

8192 x 1 (250m) 

1.80 

16384 x 1 (200 m) 

.79 

16384 x 1 (150 m) 

1.20 

16384 x 1 (150 m) (5v) 

4.90 

65536 x 1 (250 m) 

4.45 

65536 x 1 (200m) (5v) 

5.45 

65536 x 1 (150m) (5*) 

6.45 

5V = Sinpk 5 Vslt Supply 



74LS00 




1702 

2708 

2758 

2758 

2716 

2716-1 

TMS2516 

TMS2716 

TMS2532 

2732 

2732-250 

2732-200 

2764 

2764-250 

2764-200 

TMS2564 

27128 


EPROMS 


256 x 8 flit) 

1024 x 8 (450m) 

1024 x 8 (450m) 

1024 x 8 (450 m) (5v) 

2048 x 8 (450 m) (5w) 

2048 x 8 (350m) (5v) 

2048 x 8 (450m) (5v) 

2048 x 8 (450m) 

4096 x 8 (450m) (5v) 

4096 x 8 (450 m) (5v) 

4096 x 8 (250m) (5v) 

4096 x 8 (200m) (5V) 

8192 x 8 (450 m) (5v) 

8192 x 8 (250m) (5v) 

8192 x 1 (200m) (5v) 

8192 x 8 (450 m) (5v) 

8192 x 8 (450m) (5v) (24 pin) 
16384 x 8 CaN 


4.45 
2.49 
2.49 
5.90 
2.95 

5.90 

5.45 

7.90 

5.90 

4.45 

8.45 

11.45 

6.45 

7.45 

16.45 

14.45 
38.95 

24.45 


5v = Siagli 5 Valt Sapply 


15 I " 

15 II 74 

A 


74LS0Q 

.23 

74LS173 

.68 

74LS01 

.24 

74LS174 

.54 

74LS02 

.24 

74LS175 

.54 

74LS03 

.24 

74LS181 

2.10 

74LS04 

.23 

74LS189 

8.90 

74LS05 

.24 

74LS190 

.88 

74LS08 

.27 

74LS191 

.88 

74LS09 

.28 

74LS192 

.78 

74LS10 

.24 

74LS193 

.78 

74LS11 

.34 

74LS194 

.68 

74LS12 

.34 

74LS195 

.68 

74LS13 

.44 

74LS196 

.78 

74LS14 

.58 

74LS197 

.78 

74LS15 

.34 

74LS221 

.88 

74LS20 

.24 

74LS240 

.94 

74LS21 

.28 

74LS241 

.98 

74LS22 

.24 

74LS242 

.98 

74LS26 

.28 

74LS243 

.98 

74LS27 

.28 

74LS244 

1.25 

74LS28 

.34 

74LS245 

1.45 

74LS30 

.24 

74LS247 

.74 

74LS32 

.28 

74LS248 

.98 

74LS33 

.54 

74LS249 

.98 

74LS37 

.34 

74LS251 

.58 

74LS38 

.34 

74LS253 

.58 

74LS40 

.24 

74LS257 

.58 

74LS42 

.48 

74LS258 

.58 

74LS47 

.74 

74LS259 

2.70 

74LS48 

.74 

74LS260 

.58 

74LS49 

.74 

74LS266 

.54 

74LS51 

.24 

74LS273 

1.45 

74LS54 

.28 

74LS275 

3.30 

74LS55 

.28 

74LS279 

.48 

74LS63 

1.20 

74LS280 

1.95 

74LS73 

.38 

74LS283 

.68 

74LS74 

.34 

74LS290 

.88 

74LS75 

.38 

74LS293 

.88 

74LS76 

.38 

74LS295 

.98 

74LS78 

.48 

74LS298 

.88 

74LS83 

.59 

74LS299 

1.70 

74LS85 

.68 

74LS323 

3.45 

74LS86 

.38 

74LS324 

1.70 

74LS90 

.54 

74LS352 

1.25 

74LS91 

.88 

74LS353 

1.25 

74LS92 

.54 

74LS363 

1.30 

74LS93 

.54 

74LS364 

1.90 

74LS95 

.74 

74LS365 

.48 

74LS96 

.88 

74LS366 

.48 

74LS107 

.38 

74LS367 

.44 

74LS109 

.38 

74LS368 

.44 

74LS112 

.38 

74LS373 

1.35 

74LS113 

.38 

74LS374 

1.35 

74LS114 

.38 

74LS377 

1.35 

74LS122 

.44 

74LS378 

1.13 

74LS123 

.78 

74LS379 

1.30 

74LS124 

2.85 

74LS385 

1.85 

74LS125 

.48 

74LS386 

.44 

74LS126 

.48 

74LS390 

1.15 

74LS132 

.58 

74LS393 

1.15 

74LS133 

.58 

74LS395 

1.15 

74LS136 

.38 

74LS399 

1.45 

74LS137 

.98 

74LS424 

2.90 

74LS138 

.54 

74LS447 

.36 

74LS139 

.54 

74LS490 

1.90 

74LS145 

1.15 

74LS624 

3.95 

74LS147 

2.45 

74LS640 

2.15 

74LS148 

1.30 

74LS645 

2.15 

74LS151 

.54 

74LS668 

1.65 

74LS153 

.54 

74LS669 

1.85 

74LS154 

1.85 

74LS670 

1.45 

74LS155 

.68 

74LS674 

9.60 

74LS156 

.68 

74LS682 

3.15 

74LS157 

.64 

74LS683 

3.15 

74LS158 

.58 

74LS684 

3.15 

74LS160 

.68 

74LS685 

3.15 

74LS161 

.64 

74LS688 

2.35 

74LS162 

.68 

74LS689 

3.15 

74LS163 

.64 

74LS783 

23.95 

74LS164 

.68 

81LS95 

1.45 

74LS165 

.94 

81LS96 

1.45 

74LS166 

1.90 

81LS97 

1.45 

74LS168 

1.70 

81LS98 

1.45 

74LS169 

1.70 

25LS2521 

2.75 

74LS170 

1.45 

25LS2569 

4.20 





7400 



7400 

.18 

7482 

.94 

74172 

5.90 : 

7401 

.18 

7483 

.49 

74173 

.74 

7402 

.18 

7485 

.58 

74174 

.88 

7403 

.18 

7486 

.34 

74175 

1.75 

7404 

.18 

7489 

2.10 

74176 

.88 

7405 

.24 

7490 

.34 

74177 

.74 

7406 

.28 

7491 

.39 

74178 

1.10 

7407 

.28 

7492 

.49 

74179 

1.70 

7408 

.23 

7493 

.34 

74180 

.74 

7409 

.18 

7494 

.64 

74181 

2.20 

7410 

.18 

7495 

.54 

74182 

.74 

7411 

.24 

7496 

.69 

74184 

1.95 

7412 

.29 

7497 

2.70 

74185 

1.95 

7413 

.34 

74100 

1.70 

74190 

1.10 

7414 

.48 

74107 

.29 

74191 

1.10 

7416 

.24 

74109 

.44 

74192 

.78 

7417 

.24 

74110 

.44 

74193 

.78 

7420 

.18 

74111 

.54 

74194 

.84 

7421 

.34 

74116 

1.50 

74195 

.84 

7422 

.34 

74120 

1.15 

74196 

.78 

7423 

.28 

74121 

.28 

74197 

.74 

7425 

.28 

74122 

.44 

74198 

1.34 

7426 

.28 

74123 

.48 

74199 

1.34 

7427 

.28 

74125 

.44 

74221 

1.34 

7428 

.44 

74126 

1.44 

74246 

1.34 

7430 

.18 

74128 

.54 

74247 

1.24 

7432 

.28 

74132 

.44 

74248 

1.80 

7433 

.44 

74136 

.49 

74249 

1.90 

7437 

.28 

74141 

.64 

74251 

.74 

7438 

.28 

74142 

2.90 

74259 

2.20 

7440 

.18 

74143 

2.90 

74265 

1.30 

7442 

.48 

74145 

.59 

74273 

1.90 

7443 

.64 

74147 

1.75 

74276 

1.20 

7444 

.68 

74148 

1.75 

74279 

.74 

7445 

.68 

74150 

1.30 

74283 

1.95 

7446 

.68 

74151 

.54 

74284 

3.70 

7447 

.68 

74152 

.64 

74285 

3.70 

7448 

.68 

74153 

.54 

74290 

.94 

7450 

.18 

74154 

1.20 

74293 

.74 

7451 

.22 

74155 

.74 

74298 

.84 

7453 

.22 

74156 

.64 

74351 

2.20 

7454 

.22 

74157 

.54 

74365 

.64 

7460 

.22 

74159 

1.60 

74366 

.64 

7470 

.34 

74160 

.84 

74367 

.64 

7472 

.28 

74161 

.68 

74368 

.64 

7473 

.33 

74162 

.84 

74376 

2.15 

7474 

.32 

74163 

.68 

74390 

1.70 

7475 

.44 

74164 

.84 

74393 

1.30 

7476 

.34 

74165 

.84 

74425 

3.10 

7480 

.58 

74166 

.95 

74426 

.84 

7481 

1.05 

74167 

2.90 

74490 

2.50 



74170 

1.60 






74S00 


6500 

1 Mhz 

6502 4.90 

6504 6.90 

6505 8.90 

6507 9.90 

6520 4.30 

6522 6.90 

6532 9.90 

6545 21.50 

6551 10.85 

2 Mhz 

6502A 6.90 

6522A 9.90 

6532A 10.95 

6545A 26.95 

6551 A 10.95 

3 Mhz 

6502B 9.90 



6800 

68000 . 

6800 .. 

6802 .. 

6808 .. 

6809E . 

6809 .. 

6810 .. 

6820 .. 

6821 .. 

6828 .. 

6840 .. 

6843 .. 

6844 .. 

6845 .. 

6847 .. 

6850 .. 

6852 .. 

6860 .. 

6862 .. 

6875 .. 

6880 .. 

6883 .. 

68047 . 

68488 . 

1 Mhz 

68B00 . 

68B02 . 
68B09E 
68B09 . 

68B10 . 

68B21 . 

68B45 . 

68B50 . 


58.95 
. 3.90 
. 7.90 
12.90 

18.95 

10.95 
. 2.90 
. 4.30 
. 3.20 

13.95 

11.95 

33.95 

24.95 

13.95 

10.95 
. 3.20 
15.70 
. 9.90 

10.95 
. 6.90 
. 2.20 

21.95 

23.95 

16.95 


9.95 

21.25 

28.95 

28.95 
. 6.90 
. 6.90 

18.95 
. 5.90 


74S00 

.31 

74S163 

1.90 

74S02 

.34 

74S168 

3.90 

74S03 

.34 

74S169 

3.90 

74S04 

.34 

74S174 

.94 

74S05 

.34 

74S175 

.94 

74S08 

.34 

74S181 

3.90 

74S09 

.39 

74S182 

2.90 

74S10 

.34 

74S188 

1.90 

74S11 

.34 

74S189 

6.90 

74S15 

.34 

74S194 

1.44 

74S20 

.34 

74S195 

1.44 

74S22 

.34 

74S196 

1.44 

74S30 

.34 

74S197 

1.44 

74S32 

.39 

74S201 

6.90 

74S37 

.87 

74S225 

7.90 

74S38 

.84 

74S240 

2.15 

74S40 

.34 

74S241 

2.15 

74S51 

.34 

74S244 

2.15 

74S64 

.39 

74S251 

.94 

74S65 

.39 

74S253 

.94 

74S74 

.49 

74S257 

.94 

74S85 

1.94 

74S258 

.94 

74S86 

.49 

74S260 

.78 

74S212 

.49 

74S274 

19.90 

74S113 

.49 

74S275 

19.90 

74S114 

.54 

74S280 

1.90 

74S124 

2.70 

74S287 

1.85 

74S132 

1.20 

74S288 

1.85 

74S133 

.44 

74S289 

6.84 

74S134 

.49 

74S301 

6.90 

74S135 

.88 

74S373 

2.40 

74S138 

.84 

74S374 

2.40 

74S139 

.84 

74S381 

7.90 

74S140 

.54 

74S387 

1.90 

74S151 

.94 

74S412 

2.93 

74S153 

.94 

74S471 

4.90 

74S157 

.94 

74S472 

4.90 

74S158 

.94 

74S474 

4.90 

74S161 

1.90 

74S482 

15.20 

74S162 

1.90 

74S570 

2.90 


8000 


8035 .... 

.. 5.90 

8089 ... 

. . . 88.95 

8039 .... 

.. 6.90 

8155 ... 

... 6.90 


INS-8060 . . . 
INS-8073 
8080 ... 
8085 ... 
8085A-2 


8087 


8156 .. 
8185 .. 
8185-2 
8741 .. 
8748 .. 
8755 .. 


16.95 
. 49.95 
. 3.90 
. 5.90 
. 10.95 
. 28.95 
199.00 

8088 38.95 

8200 

8202 23.95 

8203 38.95 

8205 3.45 

8212 1.75 

8214 3.80 

8216 1.70 

8224 2.20 

8226 1.75 

8228 3.45 

8237 18.95 

8237-5 . . . 20.95 

8238 4.45 

8243 10.95 

8250 16.95 

8251 4.45 

8253 6.90 

8253-5 ....7.90 

8255 4.45 

8255-5 .... 5.20 

8257 7.90 

8257-5 ....8.90 

8259 6.85 

8259-5 .... 7.45 

8271 75.00 

8272 38.95 

8275 28.95 

8279 8.90 

8279-5 .... 9.00 

8282 6.45 

8283 6.45 

8284 14.95 

8286 6.45 

8287 6.45 

8288 24.00 

8289 48.95 

8292 16.95 

INTERFACE CHIPS 


8155-2 7.90 


Z-80 

2.5 MHZ 


6.90 

28.95 
, 38.95 

38.95 

49.95 
. 23.95 


Z80-CPU ... 

... 3.90 

Z80-CTC .... 

. . . 3.95 

Z80-DART . . . 

. . 10.95 

Z80-DMA ... 

.. 13.95 

Z80-PI0 .... 

. . . 3.95 

Z80-8I0/0 . . . 

.. 11.95 

Z80-8I0/1 ... 

.. 11.95 

Z80-8I0/2 . . . 

.. 11.95 

Z80-SI0/B . . . 

.. 11.95 

4.0 MHZ 

Z80A-CPU .. 

. . . 4.29 

Z80A-CTC .. 

. . . 4.90 

Z80A-DART . 

. . . 9.95 

Z80A-DMA . 

.. 12.95 

Z80A-PI0 .. 

. . . 4.29 

Z80A-SI0/0 . 

.. 12.95 

Z80A-8I0/1 . 

.. 12.95 

Z80A-SI0/2 . 

.. 12.95 

Z80A-SI0/9 . 

.. 12.95 

6.0 MHZ 

Z80B-CPU . . . 

. . . 9.95 

Z80B-CTC ... 

.. 12.95 

Z80B-PI0 ... 

.. 12.95 

Z80B-DART .. 

.. 12.95 


ZILOG 


Z6132 

Z8671 


. 33.95 
. 38.95 


8T26 .... 

... 1.54 

8T98 ... 

88 

68T28 ... 

... 1.84 

DM8131 .. 

. . . 2.90 

8T95 .... 

... .88 

DP8304 .. 

. . . 2.24 

8T96 .... 

... .88 

DS8835 ... 

... 1.94 

8T97 .... 

... .88 

DS8836 .. 

... .98 


CIRCLE 5 ON FREE INFORMATION CARD 
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APPLE COIY 


r 1984 

- THE 1C MASTER - 

Your ticket to fast and 
easy 1C selections 

$ 89 .95 


ATHANA BULK 5’A” 
DISKETTES 

SS/SD. ... 15.90 (NO LABEL) 
SS/DD ... 16.90 SS/DD... 10/14.90 
DS/DD . . . 22.90 100 up — CALL 

APPLE ACCESSORIES 

80 Column Apple 11+ . . . 1 49.95 
80 Column Apple HE ... 129.95 

Z80 Apple 11+ 89.00 

Z80 Apple HE 89.00 

16K Card 39.95 

Cooling Fan 38.95 

Power Supply 74.95 

Joystick 29.95 

RF Modulator 13.95 

Disk Drive 199.00 

Controller Card 59.95 

APPLE COMPATIBLE 

DISK DRIVE 


JOYSTICK 


1 6K RAM Card - Apple 11+ 

• 2-Year Warranty 


CRYSTALS 

1.0000 MHz.... 3.69 0.0000 MHz ... 2 

1.0432 MHz.... 3.69 10.0000 MHz ... 2 

2.0000 MHz .... 2.60 10.7366 MHz ... 2 

2.0072 MHz .... 2.60 12.0000 MHz ... 2 

2J576 MHz... . 2.69 14.3162 MHz ... 2 

15.0000 MHz... 2 
i'o«!S!! Z ■•"H! 16.0000 MHz... 2 

4 1943 MHz 2 69 R430 ° " Hz ■ • * 

4 8180 ! " " ' 18.0000 MHz... 2 

5 0000 MHz ? 69 184320 . . . 2 

5 0688 MH '■ 2 68 19-6608 MHz ... 2 

5 1850 MHz ? 68 20.0000 MHz ... 2 

5 2429 MHz 2 69 22.1 184 MHz ... 2 

5 7143 MHz 2 69 32-0000 MHz ... 2 

6.0000 mhz.::: mi 5® S222 S2 2 ? 

6.1440 MHz.... 2.69 i2 2222 US 2 2 
6.4000 MHz ... . 2.69 4 9.4350 MHz ... 2 

6.5536 MHz ... . 2.69 49.8900 MHz ... 2 

32.768 KHz 1.69 

CRYSTAL CLOCK OSCILLATORS 

PART NO. FREQUENCY PRI 

1.000 I.OOOOMHz 9. 

1.843 1.8432 MHz 9. 

2.000 2.0000 MHz 9. 

4.000 4.0000 MHz 9. 

8.000 8.0000 MHz 9. 

10.000 10.0000MHz 9. 

16.000 16.0000 MHz 9. 

18.432 18.4320 MHz 9. 

19.660 19.6608 MHz 9. 

20.000 20.0000 MHz 9. 

32.000 32.0000 MHz 9. 


IBM Expansion KIT 
Upgrade Chips 
41 64 200ns 9 @ 5.45 ea. 


Assembled & Tested 39.95 

For the APPLE HOBBIEST 

DoKay KITS: 

16K RAM card 24.95 

80ColumnCardll+... 89.95 

Z80 Card 69.95 

Printer Card 24.95 

80ColumnCardllE ...89.95 

KEYBOARD (99/4) 
48 keys 4” x 10” 6.95 


micromax 


VI EWM AX-80 149.95 

• 80 Column card for Apple 11+ 

• Video Soft Switch 

• Inverse Video 

• 2 Year Warranty 


• Shugart mechanism, made in U.S.A. 

• Directly replaces Apple Disk II 

• Fully compatible with Apple Controller 
or other Apple compatible controllers. 

• One Year Warranty 

CONTROLLER CARD... 59.95 


VI EWM AX-80e 129. 95 

• 80 Column card for Apple HE 

• 64K RAM expandable to 1 28K 

64K RAM Upgrade 43. 60 


Reg. Power Supply 

Model 4A/PS (99/4) 

3 DC Outputs: 

12V @ .4A, +5V @ 1.1 A 
— 5V @ ,2A Highly Filtered 

6.95 


VOLTAGE REGULATORS 

7805T 74 790ST 84 

78M05C 34 7908T 84 

7S08T 74 7912T 84 

74 7915T 84 

7824T 74 7gn» 144 

7824K 1.34 

78L05 68 *5 78 

7811 5 68 79115 78 

78H05K 9.90 LM323K 4.90 

78HI2K 9.90 0A70840 1.90 

C,T = T0-220 K = TO-3 


QUV-T8/1 

EPROM Eraser 


APPLE COMPATIBLE 

POWER SUPPLY 


DIP SWITCHES 


4 POSITION 

5 POSITION 

6 POSITION 

7 POSITION 

8 POSITION 


QUV-T8/1 Economy Model: 

Low cost EPROM eraser in plastic en- 
closure. The UV element is in the lid 
and you place the EPROMS in the bot- 
tom half. No timer or switch option. 

• Erins up to 8 EPROMS in 15 - 20 minutes. 

• 12,000 uWatts at 1” distance. 

• 90-Day Warranty 49 ^ 

The FLIP SORT™ 

The new Flip Sort™ has all the fine 
qualities of the original with some 
added benefits: a new design 
and 50% greater capacity. Holds 
75 diskettes and the price is now 
lower than ever— qc 


• Powers Apple type systems 

• +5V @ 5A +1 2V @ 3A 
-5V @ .5A -1 2V @ .5A 

• includes instructions 


ST 12 8 pin WW 58 

ST 14 14 pin WW 68 

ST 16 16 pin WW 68 

ST 19 1 8 pin WW 98 

ST 28 20 pin WW ... 1.04 

ST 29 22 pin WW ... 1.34 

ST 29 24 pin WW ... 1.44 

ST 39 28 pin WW ... 1.64 

ST 48 40 pin WW . . . 1.94 

Soldertail WW = Wire wrap 


The Flip Sort PLUS™ 

The new Flip Sort PLUS™ adds 
new dimensions to storage. Its 
smoked acrylic elegance holds 
over 100 diskettes with all the 
features you expect from the Flip 
Sort Family- £24.95 


ZIF SOCKETS 

16 pin ZIF 5.90 

24 pin ZIF 7.90 

28 pin ZIF 8.90 

ZIF = TEXTOOL (Zero Insertion Force) 


TERMS: Minimum order $10.00. 
For shipping and handling, include 
$2.50 for UPS ground or $3.50 for 
UPS Blue (air). For each additional 
air pound, add $1 for UPS Blue 
shipping and handling. California 
residents must include 6% sales 
tax; Bay area and LA residents in- 
clude 6y?% sales tax. Prices are 
subject to change without notice. 
We are not responsible for typo- 
graphical errors. We reserve the 
right to limit quantities and to sub- 
stitute manufacturers. All merchan- 
dise subject to prior sale. 


HOURS: Mon 


Fri. 7:30 to 5:00 
Saturdays 1 0:00 to 3:00 

VISIT OUR RETAIL STORE 

2100 De La Cruz Blvd. 

Santa Clara, CA 95050 
(408) 988-0697 

ALL MERCHANDISE IS 

100% GUARANTEED 


DoKa 


RADIO-ELECTRONICS 




with iny 

OSCILLOSCOPE 


NIGH PERFORMANCE SAMPLING SCOPE. Lltco GS-1 will con- 
vert, with a simple external connection, any DC scope to a 
high performance sampling scope. It will outperform for 
repetitive waveforms, any conventional scope regardless 
of price. Rise time 150ps max. Bandwidth DC to well over 
1000 MHz. Useful to several gigahertz. Time base - 12 
steps from 200ps to lus/div. Noise or signal abberations 
10 mV max. Input signal range 10 Vp-p, 100 Vp-p with X10 
probe attenuator sold below. Remote active sampling 
probe with 10 Meg, IpF input. Stable trigger with slope 
and level controls. Manual scan for X-Y plotter operation. 
Quality construction with all BNC connectors. Internal 
fused power supplies. 

TIME DOMAIN REFLECTOMETER ITDRI. GS-1 can be 
combined with Litco ST-1 lOOps, 2 Vp-p step generator to 
form a TDR - a powerful tool for analysis of UHF, VHF & 
microwave striplines, coax cables, antennas & networks. 
MICROPROCESSOR INTERFACE. If X voltage is impressed on 
"SCAN IN” terminal of GS-1 (DC lOOOKHz rate), Y voltage 
will appear on "VERT OUT" terminal for any waveform 
observed. Ideal for digitizing of voltage, frequency, delay 
& risetime in microprocessor based test systems. 


GS-1 Gigahertz sampler $349.00 

PA-10 X10 probe tip attenuator 29.00 

ST-1 100 ps, 2 Vp-p step generator 195.00 

IN-12 Booklet - Sampling, TDR, GS-1 & ST-1 

theory & applications. 9.00 

Shipping, handling & insurance 4.00 

Check or COD (NJ res. add 6% sales tax) 


LITCO SYSTEMS. INC.. Box 90. E. Hanover. NJ 07936 
(717) 689-7835 
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MICROWAVE TV ANTENNA SYSTEMS 


Freq. 2.1 to 2.6 GHz . 34 db Gain + 

^ COMPLETE SYSTEMS 

(as Pictured) 

j. "i Commercial 40" 

j \ Rod Style $99.95 

/ | ^ Parabolic 20" 

v Dish Style $79.95 

Jnfl* COMPONENTS 

— '10* Down Converters 

(both types) $ 34.95 

FIVE YEAR WARRANTY Power Supplies 

PARTS & LABOR . (12V to 16V) $ 24.95 
Data Info (Plans) $ 9.95 
CALL OR WRITE FOR 

/ KITS. PARTS. INDIVIDUAL 

/ COMPONENTS 

(^ We Repair All Types Down 

Converters & Power Supplies 

Phillips-Tech 

z W Electronics 

i P.O. Box 34772 

/ - Phoenix, AZ 85067 

' I (602) 967-6972 

f m — m rgr<f- Special Quantity Pricing 

Dealers Wanted 


NORTH AMERICAN SOAR corporation 

PEN-STYLE DIGITAL MULTIMETER 


MODEL 3100 
GREAT PRICE 


*49X>0 


Hand Held LCD Display - Fast One Hand Operation 

SPECIFICATIONS: 

Display: LCD 3V 2 digits maximum reading of 1999/continuity beeper built-in 
Range: Auto ranging 

Polarity: Automatic no indication for positive polarity; minus sign for negative polarity 

Overrange Indication: MBS 1 or -1 indication 

Data Hold: Data hold in all ranges with hold switch on 

Low Battery Indication: B mark displayed when battery drops below operating voltage 

Sampling: 2 Times/second 

Power Supply: SR-44 battery (1 55V) X2 

Power Consumption: 5 5mW 

Size: 6"x1V«" LWH (less probe tips) includes V 2 " and 2 " probes 
Add $2.50 For Shipping 

STOCKING DISTRIBUTOR 


ELECTRONICS 
CORPORATION 

SEMICONDUCTOR PARTS AND PRODUCTS 

TEMPE, AZ 85281 (602) 967-6945 

Call or Write for FREE 
Semiconductor Parts & Products Catalog 
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pinecom 



64K APPLE II COMPATIBLE 

ASSEMBLED AND TESTED 


NOW ONLY 


* 399 ®° 


MICRO-II COMPUTER 

100% APPLE COMPATIBLE 

* 340 °° 


00 



! 399 


COOLING FAN 



WITH SURGE 
SUPRESSOR AND 
2 OUTLETS 
SALE PRICE 


EACH 


AC POWER CENTER 


WITH SURGE-SUPRESSOR 
6 OUTLETS 
^ 4 CONTROLLED 

^ 2 UNCONTROLLED 



$1495 


EACH 


TILTABLE MONITOR STAND 

$ 30 °° 



EACH 


DISK BOX 

HOLDS 100 PCS. 
514 " DISKETTES 
WITH REMOVABLE 
TOP AND LOCKS 






DISK HOLEPUNCH 

CONVERTS YOUR 
N DISKETTES 
TO DOUBLE 
SIDED. 


TO DOUBLE 
SIDED. 

$099 

W EACH 



HEAD 

DISK DRIVE 
HEAD CLEANING KIT 
for 52" DISK DRIVES 


SALE 


$1300 


EACH 


DISK DRIVES FOR 
YOUR APPLE 


SUPER 5 

T-40 SLIM DRIVE 

OUR PRICE $ 175°° 



ALPS-A40 

SINGLE SIDED DRIVER 
HALF-HEIGHT 

OUR PRICE S 15000 


MSCI 

FULL HEIGHT 
MODEL A2 

SALE $ 190 00 each 


ASUKA 

HALF-HEIGHT 
THE MOST QUIET DRIVE 
IN THE MARKET 


SALE 


198 


00 



HEAVY DUTY 
JOY STICK 

METAL CASE with 
2 MICRO SWITCHES 
for APPLE 11+ or HE 


SPECIAL 


* 19 95 


EACH 



SPECIAL 

MINIATURE 
COMPUTER CLOCK 

*LCD CLOCK WITH 
TIME AND DATE 

AN IDEAL GIFT! 

BUY 2 FOR 


ONLY 


$000 


PRINTER by Super-5 

Parallel Interface (Centronics Compatible) 

Standard Microprocessor 
,t. Electronics 

KShB 80cps Bidirectional with 

Logic Seeking 
96 Character ASCII 
Adjustable Sprocket and 
Friction Feed 



Model CP-80. 


$ 


265 


00 



12" Green 

HIGH RES 
MONITOR 
with 

NON GLARE SCREEN 
by 

GORILLA 

* 99 ®° 

Monitor Cable $3.00 


THE BEST PRINTER CARD 

GRAPHIC CARD by: 
PRACTICAL PERIPHERALS 



• SUPPORTS ALL KINDS 
OF SOFTWARE 
SUPPORTS MOST MAKES 
OF PRINTERS 
• DUMP GRAPHICS 


OUR PRICE 


$7050 


COMPARE OUR PRICES ON 
APPLE COMPATIBLE PERIPHERALS 


AUTOTERM 80 COLUMN CARD w/Soft Switch $89.00 

80 COLUMN CARD (Videx Compatible) 69.00 

SOFT SWITCH for Videx 80 Column Card 35.00 

Z80 CP/M CARD 69.00 

16K RAM CARD (Language) Cabless 39.00 

GRAPHIC PRINTER CARD (Support most Printers) 89.00 

PARALLEL PRINTER CARD 59.00 

SERIAL INTERFACE CARD (RS 232) 59.00 

SUPER SERIAL CARD (Communication Card) 120.00 

DISK CONTROLLER CARD (Standard) 45.00 

DISK CONTROLLER CARD (3-2, 3-3 Auto Select) 55.00 

EPROM PROGRAMMER CARD (for 2716/2732/2764) . . 75.00 

128K RAM CARD (Saturn Compatible) 199.00 

TTL 1C TESTER CARD (for most TTL 1C 160.00 

RGB COLOR INTERFACE CARD 89.00 

P.A.L. TV INTERFACE CARD (for European TV) 45.00 

COPY CARD (Wildcard Compatible) 55.00 

SPEACH SYNTHESIZER (SAM Card) 35.00 

6809 INTERFACE CARD 170.00 

CHINESE CRG GENERATOR CARD CALL 

8088 MS/DOS CARD CALL 


RF MODULATOR 



Allows you to connect your 
computer to your Television. 
CH 3/4 Selectable 


s 12 95 


FORMULA INTERNATIONAL INC. 

12603 Crenshaw Blvd., Dept. B, Hawthorne. CA 90250 

For information (213) 973-1921 • Orders Only (outside Calif.) (800) 672-8758 


IBM is a registered trade mark of IBM. 

CPM is a registered trade mark of Digital Research. 


MINIMUM ORDER SIO.OO. CA Residents add 6.5% Sales Tax. 
Phone orders accepted on VISA or Mastercard only No COD's 
Prices subject to change without notice. 

SHIPPING AND HANDLING CHARGES 

Under $50.00 Over $50.00 
Purchase Purchase 

Inside CA 10% 5% 

Outside CA 15% 10% 

Outside USA 25% 20% 


EACH 


STORE HOURS 

Mon.-Fri 10am-7pm 
Sat. 10am-6pm 

PLEASE NOTE: A 15% re- 
stocking charge will be made 
to customer for all returned 
merchandise. 
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RADIO-ELECTRONICS 


} I 


Part No. ••Pins Price 

SN7400N 
SN7401N 
SN7402N 
SN7403N 
SN7404N 
SN7405N 
SN7406N 
SN7407N 
SN7408N 
SN7409N 
SN7410N 
SN7411N 
SN7412N 
SN7413N 
SN7414N 
SN7416N 
SN7417N 
SN7420N 
SN7421N 
SN7422N 
SN7423N 
SN7425N 
SN7426N 
SN7427N 
SN7428N 
SN7430N 
SN7432N 
SN7437N 
SN7438N 
SN7439N 
SN7440N 
SN7441N 
SN7442N 
SN7443N 
SN7444N 
SN7445N 
SN7446N 
SN7447N 
SN7448N 
SN7450N 
SN7451N 
SN7453N 
SN7454N 
SN7459N 
SN7460N 
SN7470N 

74LS00 
74LS01 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS22 
74LS26 
74LS27 
74LS28 
74LS30 
74LS32 
74LS33 
74LS37 
74LS38 
74LS40 
74LS42 
74LS47 
74LS48 
74LS49 
74LS51 
74LS54 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS78 
74LS83 
74LS85 
74LS86 
74LS90 


C 04 000 
CD4001 
CD4002 
CD4006 
CD4007 
CD4009 
CD4010 
CD4011 
CD4012 
CD4013 
CD4014 
C04015 
CD4016 
C04017 
CD4018 
CD4019 
CD4020 
CD4021 
CD4022 
C04023 
CD4024 
C04025 
C04026 
CD4027 
CD4028 
CD4029 
CD4030 
CD4034 
CD4035 
L (More in 


SN7472N 

SN7473N 

SN7474N 

SN7475N 

SN7476N 

SN7479N 

SN7480N 

SN7482N 

SN7483N 

SN7485N 

SN7486N 

SN7489N 

SN7490N 

SN7491N 

SN7492N 

SN7493N 

SN7494N 

SN7495N 

SN7496N 

SN7497N 

SN74100N 

SN74104N 

SN74105N 

SN74107N 

SN74109N 

SN74116N 

SN74121N 

SN74122N 

SN74123N 

SN74125N 

SN74126N 

SN74132N 

SN74136N 

SN74141N 

SN74142N 

SN74143N 

SN74144N 

SN74145N 

SN74147N 

SN74148N 

SN74150N 

SN74151N 

SN74152N 

SN74153N 

SN74154N 

SN74155N 


CD4040 

CD4041 

CD4042 

CD4043 

CD4044 

CD4046 

C04047 

C04048 

CD4049 

C04050 

CD4051 

CD4052 

C04053 

CD4056 

C04059 

C04060 

CD4066 

C04068 

C04069 

C04070 

CD4071 

C04072 

CD4073 

CD4075 

C04076 

CD4078 

CD4081 

C04082 

CD4093 


Number ol Pins of eech I.C. 
tor easy Socket purchase 
Kart No. ‘“Pins Price 

SN74156N ' 

SN741S7N 1 
SN74160N 
SN74161N ' 

SN74162N 
SN74163N ' 

SN74164N 
SN74165N ' 

SN74166N 
SN74167N 
SN74170N 
SN74172N : 

SN74173N 
SN74174N 
SN74175N 
SN74176N 
SN74177N 
SN74179N 
SN74180N 
SN74181N ; 

SN74182N 
SN74184N 
SN74185N 
SN74190N 
SN74191N 
SN74192N 
SN74193N 
SN74194N 
SN74195N 
SN74196N 
SN74197N 
SN74198N 
SN74199N 
SN74221N 
SN74251N 
SN74276N 
SN74279N 
SN74283N 
SN74284N 
SN74285N 
SN74365N 
SN74366N 
SN74367N 
SN74368N 
SN74390N 
SN74393N 


CD4098 
C 04 506 
C 04 507 
C 04 508 ; 

C 04510 
CD4511 
CD4512 
C04514 i 
CD4515 ; 

CD4516 
C 0451 8 
CD4519 
CD4520 
CD4526 
CD4528 
C 04529 
CD4543 
C 04 562 
CD4566 
C 04 583 
CD4584 
CD4723 
C 04724 
MC14409 ' 
MC14410 ' 
MC14411 ; 
MC14412 • 
MC14419 ' 
MCI 4433 i 
MCI 4538 • 
MC14541 ' 


MICROPROCESSOR COMPONENTS 


-MICROPROCESSOR CHIPS - 


D765AC 40 Floppy Disk Controller 27.95 

2650 40 MPU (2MHz) 9.95 

TMS5501 40 Synchronous Data Interface (SIRC) 14 95 

MCS6502 40 MPU w/Clock (1 MHz) 5.95 

MCS6502A 40 MPU with Clock and RAM (2Mhz) 6.95 

MCS6502B 40 MPU w/Clock at 3MHz 9.95 

6809 40 CPU— 8-bit (Internal Clock) 1MHz 11.95 

6809E 40 CPU— 8-bit (External Clock) 1MHz 14.95 

8031 40 Control Oriented CPU w/RAM & I/O. 39.95 

INS8035N 40 MPU-8-bit 5.95 

INS8039N 40 CPU-Sgl. chip8-bit(128bts Ram) 5.95 

INS8040N-6 40 CPU (256 bytes RAM) 9.95 

INS8070N 40 CPU (64 bytes RAM) 19.95 

INS8073N 40 CPU w/Basic Micro Interpreter 29.95 

P8085A 40 CPU 4 95 

8086 40 CPU 16-bit 5MHz 24.95 

8088 40 CPU 8/16-bit 29.95 

8155 40 HMOS RAM I/O Port-Timer 6.95 

8237 40 High fcrformance Prog. DMA Corn 14.95 

8237-5 40 High Ftjrf. Prog. OMA Cont. (SMHz). . 18.95 

8748 40 HMOS EPROM MPU 24 95 

Z80, Z80A, Z80B, Z800Q SERIES 

Z80 40 CPU (MK3880N)(780C) 2MHz $3.95 

Z80-CTC 28 Counter Tinier Circuit 3.95 

Z80-DART 40 Dual Asynchronous Rec./Trans. 10.95 

Z80-OMA 40 Direct Memory Access Circuit 9.95 

Z80-P10 40 Parallel I/O Interlace Controller .3.95 

Z80-S10/0 40 Serial I/O (TxCB and RxCB Bonded) 12 95 

Z80-S10/1 40 Serial I/O (Lacks DTRB) 12.95 

Z80-S10/2 40 Serial I/O (Lacks SYNCB) 12.95 

Z80-S10/9 40 Serial I/O 12.95 

Z80A 40 CPU (MK3880N-4)(780C-1) 4MHz 4.49 

Z80A-CTC 28 Counter Timer Circuit 4.95 

Z80A-DART 40 Dual Asynchronous Rec./Trans 9.95 

Z80A-DMA 40 Direct Memory Access Circuit 12.95 

Z80A-P10 40 Parallel I/O Interface Controller 3.95 

Z80A-S10/0 40 Serial I/O (TxCB and RxCB bonded) 12.95 

Z80A-S10/1 40 Serial I/O (Lacks DTRB) 12.95 

Z80A-S10/2 40 Serial I/O (Lacks SYNCB) 12.95 

Z80A-S10/9 40 Serial I/O 12.95 

Z80B 40 CPU(MK3880N-6)6MHz 9.95 

Z80B-CTC 28 Counter Timer Circuit 12.95 

Z80B-DART 40 Dual Asynch. Receiver/ Transmitter 19.95 

Z80B-P10 40 Parallel I/O Interlace Controller 12.95 

Z8001 48 CPU Segmented 44.95 

6500/6800/68000 SERIES 

MC6502A 40 MPU with clock and RAM (2MHz) 6.95 

MC6520 40 Peripheral Inter. Adapter 4.95 

MC6800 40 MPU 2.95 

MC6802CP 40 MPU with clock and RAM . 7.95 

MC6809E 40 CPU (1MHz) External (Locking) 14.95 

MC6821 40 Peripheral Inter Adapt (MC6820) 2.95 

MC6828 24 Priority Interrupt Controller 15.95 

MC6830L8 24 1024x8-bit ROM (MC68A30-8) .9.95 

MC6850 24 Asynchronous Comm Adapter .3.95 

MC6852 24 Synchronous Serial Data Adapter .5.75 

MC6860 24 0-600bps Digital MODEM .7.95 

MC68000L8 64 MPU 16-Bit (8MHz) . 49.95 

MC68488P 40 General Purpose Int. Adapter .9.95 

MC68652P2 40 Multi. Protocol Comm. Controller 24.95 

MC68661PB 28 Enhanced Prog. Comm. Int 9.95 

MCM68764 24 64K EPROM (450ns) 24.95 

SY6522 40 Peripheral Inter Adapter 7.95 

8000 SERIES 

INS8080A 40 CPU 2 95 

INS8154 40 128 Byte RAM 16-Bit I/O 13 95 

8156 40 RAM with I/O Port and Timer 6 95 

DP8212 24 8-bit Input/Output (74S412) 2 25 

0P8214 24 Pnority Interrupt Control 2.95 

DP8216 16 Bi-Directional Bus Driver 1.95 

DP8224 16 Clock Generator/Dnver .2.25 

DP8226 16 Bus Driver o oe 

DP8228 28 System Cont /Bus Driver i. 

DP8238 28 System Controller (74S438) 

INS8243 24 I/O Expander lor 48 Series 3.95 

INS8245 18 16-Key Keyboard Encoder (74C922) 4.49 

INS8246 20 20-Key Keyboard Encoder (74C923) 4 95 

INS8247 28 Display Controller (74C91 1) 8 95 

INS8248 28 Display Controller (74C912) 8 95 

INS8250N 40 Asyn. Comm. Element 10 95 

DP8251 28 Prog. Comm. I/O (USART) 4 49 

DP8253 24 Prog Interval Timer 6 95 

DP8255 40 Prog Peripheral I/O (PPI) 4 49 

DP8257 40 Prog DMA Control 5 95 

DP8259 28 Prog Interrupt Control 6 95 

DP8275 40 Prog. CRT Controller 29 95 

DP8279 40 Prog Keyboard/Display Interlace 8 95 

8284 18 Clock Generator/Driver 650 

8288 20 Bus Controller 9.95 

DP8303 20 8-Bit Tri-State Bi-Directional Trans. 3.95 

DP8304 20 8-bit Bi-Directional Receiver 2 95 

DP8307 20 8-bit Bi-Directional Receiver 2.95 

DP8308 20 8-bit Bi-Directional Receiver 2.95 

DP8310 20 Octal Latched Peripheral Driver 4 95 

8741 40 8-bit Univ. Peripheral Interlace 29.95 

DISK CONTROLLERS 

INS1771-1 40 Single Density 16.95 

FD1791 40 Single/Dual Density (Inv.) 29 95 

FD1793 40 Single/Double Density (True) 29 95 

FD1795 40 Dual Density/Side Select (Inv.) 29.95 

FD1797 40 Dual Density/Side Select True 29 95 

SPECIAL FUNCTION 

DS0026CN 8 Dual MOS Clock Driver (5MZ) 195 

INS2651 28 Communication Chip , 8 95 

MC3470P 18 Floppy Disk Read Amp System 4.95 

MM54240N 24 Asynchronous Transmitter/Receiver 5.95 

MM58167AN 24 Microprocessor Real Time Clock .8.95 

MM58174AN 16 Micro. Compatible Time Clock 7.95 

C0P402N 40 Microcontroller w/64-digit RAM 5 95 

and Direct LED Drive 

C0P402MN 40 Microprocessor w/64-digit RAM 5.95 

& Direct LED Drive w/N Buss Int. 

C0P470N 20 32-seg VAC Fluor Orvr. (20-pin pkg.) .3.25 

MM5369AA/N 8 Prog. Oscillator/Oivider (60Hz) 1 79 

MM5369EST 8 Prog. Oscillator/Divider (100Hz) 1 .95 



LOW PROFILE 



(TIN) SOCKETS 



1-9 

10-99 

100-up 

8 pin LP 

.16 

.14 

.13 

14 pin LP 

.17 

.15 

.14 

16 pin LP 

.19 

.17 

.16 

18 pin LP 

.26 

.24 

.23 

20 pin LP 

.30 

.27 

.25 

22 pin LP 

.31 

.28 

.26 

24 pin LP 

.33 

.30 

.28 

28 pin LP 

.40 

.37 

.35 

36 pin LP 

.46 

.42 

.39 

40 pin LP 

.49 

.46 

.43 


SOLDERTAIL (GOLD) 


STANDARD 



1-9 

10-99 

100-up 

8 pin SG 

.30 

.27 

.25 

14 pin SG 

.43 

.39 

.37 

.16 pin SG 

.47 

.43 

.41 

18 pin SG 

.53 

.49 

.47 

24 pin SG 

.69 

.65 

.61 

28 pin SG 

.81 

.76 

.72 

36 pin SG 

1.09 

1.03 

.97 

40 pin SG 

1.21 

1.14 

1.08 


-Pins DYNAMIC RAMS 


Digitalker 


Price 


1103 

4027 

4116N-2 

4116N-3 

4116N-4 

4164N-150 

4164N-200 

MM5261 

MM5262 

MM5270 

MM5280 


18 1024x1 (300ns) 99 

16 4096x1 (250ns) 2.49 

16 16.384x1 (150ns) 1.89 - 8/14 95 

16 16.384x1 (200ns) 1.69- 8/12.95 

16 16,384x1 (250ns) 1 .49 - 8/10.95 

16 65.536x1 (150ns) 6.95 - 8/49 95 

16 65.536x1 (200ns) 5.95-8/44.95 

18 1024x1 300ns) 49-8/1 95 

22 2048x1 (365ns) 10 

18 4096x1 (250ns) MK4096 4.95 

22 4096x1 (200ns) 2107 . 3 95 


22 256x4 
16 1024x1 
16 1024x1 
18 256x4 
16 256x4 
18 1024x4 


16 256x1 
16 16x4 
22 256x4 
18 256x4 


16 16x4 
16 256x1 
16 256x1 
16 16x4 


1702A 

2708 

2708-5 

TMS2516 

TMS2532 

TMS2564 

TMS2716 

2716 

27C16 

2716-1 

27160-5 

2732 

2732A-3 

2732A-4 

2732Q-4 

2758Q-A 

2764-4 

2764-3 

27C64 

MCM68764 

27128 

74S188 

74S287 

74S288 

74S387 

74S471 

74S472 

74S473 

74S474 

74S475 

74S476 

74S478 

74S570 

74S571 

74S572 

74S573 

82S23 

82S115 

82S123 

82S126 

82S129 

82S130 

82S185 

82S191 

DM87S180N 

DM87S181N 

DM87S184N 

DM87S185N 

DM87S190N 

DM87S191N 


(450ns) 8101 

(350ns) 89 

(450ns) L.P 1.49 

(450ns) 81 11 2.95 

(450ns) MOS 1.95 

(450ns) 1.49 - 8/9.95 

18 1024x4 (450ns) L.P. 1.95 - 8/13.95 

18 1024x4 (200ns) 175-8/1195 

18 1024x4 (200ns) L.P. 2.25 - 8/14.95 

18 4096x1 (70ns) 4.95 

18 1024x4 (70ns) 4 95 

18 1024x4 (450ns) 3 95 

20 1024x4 (450ns) 2.95 

22 256x4 (450ns) CMOS 2 95 

18 4096x1 (450ns) 4044 4.95 

24 2048x8 (150ns) CMOS 5.95 

24 2048x8 (200ns) CMOS 4.95 

24 2048x8 (200ns) L.P CMOS 5.49 

28 8192x8 (150ns) CMOS 36.95 

28 8192x8 (150ns) L.P CMOS. 41 95 

(80ns) L.P 6.95 

(50ns) 3101 2.25 

(250ns) 3 95 

(250ns) CMOS 3.95 

16 1024x1 (250ns) CMOS (6501). 3.95 

1024x1 (250ns) CMOS (6518). 3 95 

(35ns) 93405 1.95 

(80ns) 93410 3.95 

(60ns) 93411 3.95 

(35ns) 3101 2.25 

16 1024x1 (50ns) O.C (93415) 3.95 

16 16x4 (50ns) O.C. (74S289) 2.25 

— PROMS / EPROMS 

24 256x8 (lus) 4.95 

24 1024x8 (450ns) 3.95 

24 1024x8 (550ns) SM00246 2.95 

24 2048x8 (450ns) 2716 5.95 

24 4096x8 (450ns) NMC2532 6.95 

28 8192x8 (450ns) 14.95 

24 2048x8 (450ns) 3 voltage 9 95 

24 2048x8 (450ns) 4.95 

24 2048x8 CMOS 19.95 

24 2048x8 (350ns) .5.95 

24 2048x8 (550ns) 4 49 

24 4096x8 (450ns) .6.95 

24 4096x8 (300ns) 7 95 

24 4096x8 (450ns) 21V .6.95 

24 4096x8 (550ns) .5.95 

24 1024x8 (450ns) 2 95 

28 8192x8 (450ns) 6.95 

28 8192x8 (300ns) 7.95 

28 8192x8 CMOS 29.95 

24 8192x8 (450ns) 24.95 

28 16.384x8 (450ns) 128K EPROM 24.95 

- " ' PROM O.C. (6330-1). 1.49 

PROMT S. (6301-1) 1 95 

PROMT S. (6331-1) .1.95 

PROM O.C. (6300-1) 1 95 

PROMT S. (6309-1) 5.95 

PROMT S. (6349-1) 4.95 

PROM O.C. (6348) 4.95 

PROM T S (DM87S296N) 4 95 


DC10 

MC3470P 

MC1408L7 

MC1408L8 

ADC0803LCN 

ADC0804 

DAC0806 

ADC0809 

ADC0817 

DAC1000 

DAC1008 

DAC1020 

DAC1022 

DAC1222 

LM334Z 

LM335Z 

LM399H 


16 256x4 
16 32x8 
16 256x4 
20 256x8 
20 512x8 
20 512x8 
24 512x8 
24 512x8 PROM O.C. (6340) 

18 1024x4 PROMTS 
24 1024x8 PROMTS. 

16 512x4 PROM O.C (6305) 

16 512x4 PROM T S. (6306) 

18 1024x4 PROM O.C. (6352) 

18 1024x4 PROM T.S. (82S137) 

16 32x8 PROM O.C. (27S18) 

24 512x8 PROMT S. (27S15) 

16 32x8 PROM T.S. (27S19) 

16 256x4 PROM O.C. (27S20) 

16 256x4 PROM T.S. (27S21) 

16 512x4 PROM O.C. (27S12) 

18 2048x4 PROMT S (TBP24S81) 
24 2048x8 (80ns) 

24 1024x8 PROM O.C. (82S180) 

24 1024x8 PROMTS (82S181) 

18 2048x4 PROM O.C. (82S 184) 

18 2048x4 PROMT S. (82S185) 

24 2048x4 PROM O.C. (82S190) 

24 2048x8 PROM T.S. (82S191) 

— DATA ACQUISITION 

Mostek DC/DC Convert + oV to -9V 


.2.95 


18 Floppy Disk Read AMP System 
16 7-bit D/A Converter (DAC0807LCN) 

16 8-bit D/A Converter (DAC0808LCN) 2.25 

20 8-bit A/D Converter ( ± 1 /2LSB) 4 95 

20 8-bit A/D Converter (1LSB) 3.49 

16 8-bit D/A Converter (0.78% Lin ) 1 95 

28 8-bit A/D Converter (8-Ch. Multi. ) 4 49 

40 8-bit A/D Converter (16-Ch Multi.) 9.95 

24 10-bit D/A Conv Micro Comp (0.05%) 7.95 
20 10-bit D/A Conv. Micro. Comp (0 20%) 6.95 
16 10-bit D/A Conv (0.05% Lin.) 7 95 

16 10-bit D/A Conv. (0.20% Lin.) 5.95 


Constant Current Source 
Temperature Transducer 
Temp Comp. Prec. Ref. ( 5ppm/C°) 



m 

DTI 050 — Applications: Teaching aids, 
appliances, clocks, automotive, telecommunica- 
tions, language translations, etc. 

The DTI 050 is a standard DIGITALKER kit encoded with 137 separate 
and useful words, 2 tones, and 5 different silence durations. The 
words and tones have been assigned discrete addresses, making it 
possible to output single words or words concatenated into phrases 
or even sentences. The “voice" output of the DT1050 is a highly in- 
telligible male voice. Female and children's voices can be synthesiz- 
ed. The vocabulary is chosen so that it is applicable to many pro- 
ducts and markets. 

The DTI 050 consists of a Speech Processor Chip, MM54104 (40-pin) 
and two (2) Speech ROMs MM52164SSR1 and MM52164SSR2 (24-pin) 
along with a Master Word list and a recommended schematic 
diagram on the application sheet. 

DTI 050 Digitalker™ $34.95ea. 

MM54104 Processor Chip $14.95 ea. 

DTI 057 - Expands the DT 1 050 vocabulary from 1 37 to over 260 
words. Includes 2 ROMs and specs. 

Part N o. DTI 057 S24.95 ea 

•sr- ■HlSIilMadllLl W 

Part No. ••Pins Function Price 

7045IPI 28 CMOS Precision Timer 14.95 

7045EV/Kit* 28 Stopwatch Chip. XTL 7 19.95 

7106CPL 40 3% Digit A/D (LCD Drive) . 9.95 

FE0203D 3% Digit LCD Display for 7106 & 71 16 19.95 

7106EV/Kil* 40 1C. Circuit Board. Display .34.95 

7107CPL 40 3% Digit A/D (LED Drive) .11.95 

7107EV/Kit* 40 1C. Circuit Board. Display .29.95 

7116CPL 40 3V? Digit A/D LCD Dis.HLD 16.95 

7201 IUS Low Battery Volt Indicator 2.25 

7205IPG 24 CMOS LED Stopwatch/Timer 12.95 

7205EV/KU* 24 Stopwatch Chip. XTL . 14.95 

7206CJPE 16 Tone Generator 4.95 

7206CEV/Kit* 16 Tone Generator Chip, XTL 7.95 

7207AIPD 14 Oscillator Controller . 5.95 

7207AEV/Kil* 14 Freq. Counter Chip. XTL 7.95 

7215IPG 24 4 Func. CMOS Stopwatch CKT 13.95 

7215EV/Kit* 24 4 Func. Stopwatch Chip, XTL 14.95 

7216AIJI 28 8 Digit Univ Counter 29.95 

7216DIPI 28 8 Digit Freq. Counter C.C 19.95 

7217IJI 28 4 Digit LED Up/Down Counter C.A 10.95 

7217AIPI 28 4 Digit LED Up/Oown Counter C.C 11.95 

7224IPL 40 LCD 4'/j Digit Up Counter DRI 10.95 

7226AEV/Kit* 40 5 Function Counter Chip. XTL 74 95 

130009 1983 INTERSIL Data Book (i356p ) $9.95 I 


74HC High Speed CMOS 



SOLDERTAIL 
STANDARD (TIN) 

1-9 10-99 

100-up 

TL084CN 

LM301CN 

LM302H 

LM304H 

LM305H 

14 

8 





LM307CN 

8 

14 pin ST 

.29 

.27 

.25 

LM308CN 

8 

16 pin ST 

.34 

.32 

.30 

LM309K 


18 pin ST 

.38 

.36 

.34 

LM310CN 

8 

20 pin ST 

.45 

.43 

.41 

LM311CN 

8 

24 pin ST 

.49 

.46 

.43 

LM312H 


28 pin ST 

.69 

.67 

.63 

LM317T 


40 pin ST 

.99 

.95 

.89 

LM317K 

LM318CN 

8 

WIRE WRAP SOCKETS 

LM319N 

14 


(GOLD) LEVEL #3 


LM320K-5 . 
LM320K-12 



1-9 

10-99 

100-up 

LM320K-15 


8 pin WW 

.49 

.45 

.42 

LM320K-24 

LM320T-5 


10 pin WW 

.65 

.62 

.59 

LM320T-12 


14 pin WW 

.65 

.62 

.59 

LM320T-15 


16 pin WW 

.69 

.65 

.61 

LM320T-24 


18 pin WW 

.89 

.85 

.79 

LM322N 

14 

20 pin WW 

1.09 

1.05 

.99 

LM323K 


22 pin WW 

1.25 

1.19 

1.15 

LM324N 

14 

24 pin WW 

1.29 

1.23 

1.18 

LM329DZ 


28 pin WW 

1.59 

1.50 

1.45 

LM331N 

8 

36 pin WW 

1.85 

1.75 

1.69 

LM334Z 


40 pin WW 

1.99 

1.89 

1 79 

LM335Z 

LM336Z 



California Residents Add 6'/2% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 


Spec Sheets — 30e each 

Send $1.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Subject to Change 



ELECTRONICS 


V/SA* 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
10/84 PHONE ORDERS WELCOME — (41 5) 592 8097 Telex: 176043 


74HC00 

74HC02 

74HC03 

74HC04 

74HCU04 

74HC08 

74HC10 

74HC11 

74HC14 

74HC20 

74HC27 

74HC30 

74HC32 

74HC42 

74HC51 

74HC58 

74HC73 

74HC74 

74HC75 

74HC76 

74HC85 

74HC86 

74HC107 

74HC109 

74HC112 

74HC113 

74HC125 

74HC132 

74HC137 

74HC138 


74C00 

74C02 

74C04 

74C08 

74C10 

74C14 

74C20 

74C30 

74C32 

74C42 

74C48 

74C73 

74C74 

74C85 

74C86 

74C89 

74C90 

74C93 


74HC139 16 

74HC147 16 

74HC151 16 

74HC153 16 

74HC154 24 

74HC157 16 

74HC158 16 

74HC160 16 

74HC161 16 

74HC162 16 

74HC163 16 

74HC164 14 

74HC165 16 

74HC166 16 

74HC173 16 

74HC174 16 

74HC175 16 

74HC192 16 

74HC193 16 

74HC194 16 

74HC195 16 

74HC237 16 

74HC240 20 

74HC241 20 

74HC242 14 

74HC243 14 

74HC244 20 

74HC245 20 

74HC251 16 

74HCU04 


74C95 

74C107 

74C151 

74C154 

74C157 

74C160 

74C161 

74C162 

74C163 

74C164 

74C173 

74C174 

74C175 

74C192 

74C193 

74C195 


74HC253 
74HC257 
74HC259 
74HC266 
74HC273 
74HC280 
74HC299 
74HC366 
74HC367 
74HC373 
74HC374 
74HC390 
74HC393 
74HC533 
74HC534 
74HC595 
74HC688 
74HC4002 
74HC4017 
74HC4020 
74HC4024 
74HC4040 
74HC4060 
74HC4075 
74HC4078 
74HC451 1 
74HC4514 
74HC4538 
74HC4543 
is unbuffered. All others 


74C221 

74C240 

74C244 

74C373 

74C374 

74C901 

74C903 

74C906 

74C911 

74C912 

74C915 

74C917 

74C922 

74C923 

74C925 

74C926 

80C95 

80C97 


are buffered. 
95" 


TL071CP 
■ TL072CP 
TL074CN 
TL081CP 
TL082CP 


LINEAR 


LM339N 

LM340K-5 

LM340K-12 

LM340K-15 

LM340K-24 

LM340T-5 

LM340T-12 

LM340T-15 

LM340T-24 

LM341P-5 

LM341P-12 

LM341P-15 


LM342P-5 

LM342P-12 

LM342P-15 

LF347N 

LM348N 

LM350K 

LF351N 

LF353N 

LF355N 

LF356N 

LM358N 

LM359N 

LM370N 

LM373N 

LM377N 

LM380CN 

LM380N 

LM381N 

LM382N 

LM384N 

LM386N-3 

LM387N 

LM389N 

LM391N-80 

LM392N 

LM398N 

LM399H 

TL494CN 

TL496CP 

NE531V 

NE544N 

NE550A 

NE555V 

XR-L555 

LM556N 

NE564N 

LM565N 

LM566CN 

LM567V 

NE570N 

NE571N 

LM703CN 

LM709N 

LM710N 

LM711N 

LM723N 

LM733N 

LM739N 


LM741CN 

LM747N 

LM748N 

LM1310N 

MC1330AI 

MC1349 

MC1350 

MC1358 

LM 1456V 

LM1458CN 

LM1488N 

LM1489N 

LM1496N 

LH1605CK 

LM1800N 

LM1871N 

LM1872N 

LM1877N-9 

LM1889N 

LM1896N 

LM2002T 

ULN2003A 

XR2206 

XR2207 

XR2208 

XR2211 

LM2877P 

LM2878P 

LM2901N 

LM2902N 

LM2907N 

LM3900N 

LM3905CN 

LM3909N 

LM3914N 

LM3915N 

LM3916N 

RC4136N 

RC4151NB 

RC4194TK 

RC4195TK 

LM4250CN 

LM4500A 

NE5532 

NE5534 

79M05 

ICL8038B 

LM13080N 

LM13600N 

76477 


30003 1982Nat. Linear Data Book <i952pgs.) $11 
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Commodore 


ProModem 1 200 


RS232 ADAPTER FOR 
VIC-20 AND COMMODORE 64 



The JE232CM allows connection of standard serial RS232 
printers, modems, etc. to your VIC-20 and C-64. A 4-pole 
switch allows the inversion of the 4 control lines. Com- 
plete installation and operation instructions included. 

• Plugs into User Port • Provides Standard RS232 signal 
levels • Uses 6 signals (Transmit, Receive, Clear to Send, 
Request to Send, Data Terminal Ready, Data Set Ready). 

JE232CM $39.95 


it 

PROMETHEUS 



Intelligent 300/1200 Baud 
Telephone Modem with 
Real Time Clock/Calendar 

The ProModem™ is a Bell 21 2A (300/1 200 baud) intelli- 
gent stand-alone modem • Full featured expandable 
modem • Standard features include Auto Answer and 
Auto Dial, Help Commands, Programmable Intelligent 
Dialing, Touch Tone™ and Pulse Dialing & More • Hayes 
command set compatible plus an additional extended 
command set* Shown w/alphanumeric display option. 

PM 1200 $375.00 


Fiberoptics 



l The EDU-LINK Learning Kit 




KEYBOARDS 


VOICE SYNTHESIZER 
FOR APPLE AND COMMODORE 

wvCn 



New! 


JE520AP 


JE520CM 


• Over 250 word vocabulary -affixes allow the formation of more 
than 500 words • Built-in amplifier, speaker, volume control, and 
audio jack • Recreates a clear, natural male voice • Plug-in user 
ready with documentation and sample software • Case size: 
7V4"L x 3V4"W x 1-3/8"H 


APPLICATIONS: 


* Security Warning • Telecommunication 

* Teaching • Handicap Aid 

» Instrumentation • Games 


The JE520 VOICE SYNTHESIZER will plug right into your 
computer and allow you to enhance almost any applica- 
tion. Utilizing National Semiconductor’s DIGITALKER™ 
Speech Processor 1C (with four custom memory chips), 
the JE520 compresses natural speech into digital mem- 
ory, including the original inflections and emphases. The 
result is an extremely clear, natural vocalization. 

Part No. Description Price 



13VLx4 1 /4"Wx% ,, H 


1 6-9/1 6"Lx6%"Wx1%"H 


Nationally Known 
Manufacturer! 



21 V L x 9.8" W x 3 V H 


New! 


14VLx5VWx 1 

tfHprr^TiT 

1 


Irj'FH'T'T 



Mitsumi 54-Key Unencoded 
All-Purpose Keyboard 


• SPST keyswitches • 20 pin ribbon cable connec- 
tion • Low profile keys • Features: cursor controls, 
control, caps (lock), function, enter and shift keys 
•Color (keycaps): grey • Wt.: 1 lb. • Pinout included 

KB54 $14.95 


76-Key Serial ASCII Keyboard 

• Simple serial interface • SPST mechanical switch- 
ing • Operates in upper and lower case • Five user 
function keys: FI -F5 • Six finger edge card connec- 
tion • Color (keys): tan • Weight: 2 lbs. • Data incl. 

KB76 $29.95 


106-Key Serial ASCII Keyboard 


• 8-bit serial ASCII (1 2-bit data structure — requires 
3 instruction bits and 1 sync bit) • The terminals 
were designed to be daisy chained around a central 
host computer and used as individual work stations 

• Hall effect switching • Numeric and cursor keypad 

• 1 0 user definable keys • 50" interface cable with 
9-pin sub-miniature connector • 7 LED function 
displays • Security lock • N-key rollover • Automatic 
key repeat function • Color (case): white with black 
panel - (key caps): grey and blue Weight: 6% lbs. 

• Data included 


KB139 $49.95 


68-Key Keyboard with Numeric 
Keypad for Apple II and 11+ 

• Plugs directly into Apple II or 11+ motherboard with 
16-pin ribbon cable connect. • 26 spec. func. • Color 
(keys): white/grey • Wt. 2 lbs. • Enclosures available 

KB-A68 $89.95 


POWER SUPPLIES 


JE520CM For Commodore 64 & VIC-20 $114.95 

JE520AP For Apple II, 11+ , and lie $149.95 



JE664 EPROM PROGRAMMER 
8K to 64K EPROMS - 24 & 28 Pin Packages 

Completely Self-Contained - Requires No Additional Systems for Operation 

• Programs and validates EPROMs • Checks for properly erased EPROMs 

• Emulates PROMs or EPROMs • RS232C Computer Interface for editing and 
program loading • Loads data into RAM by keyboard • Changes data in RAM 
by keyboard • Loads RAM from an EPROM • Compares EPROMs for content 
differences • Copies EPROMs • Power Input: 1 15VAC, 60Hz, less than 10W 
power consumption • Enclosure: Color-coordinated, light tan panels with 
molded end pieces in mocha brown • Size: 15VL x 8VD x 3VH • Weight: 
5% lbs. 


The JE664 EPROM Programmer emulates and programs various 8-Bit Word EPROMs Irom 8K to 
64K-Bit memory capacity. Data can be entered into the JE664's internal 8K x 8-Bit RAM in three 
ways: (1) from a ROM or EPROM; (2) from an external computer via the optional JE665 RS232C 
BUS; (3) from its panel keyboard. The JE664’s RAMs may be accessed tor emulation purposes 
from the' panel's test socket to an external microprocessor. In programming and emulation, the 
JE664 allows for examination, change and validation of program content. The JE664's RAMs 
can be programmed quickly to all “ 1"s (or any value), allowing unused addresses in the EPROM 
to be programmed later without necessity of ‘W erasing. The JE664 displays DATA and 
ADDRESS in convenient hexadecimal (alphanumeric) lormat. A "DISPLAY EPROM DATA" 
button changes the DATA readout from RAM word to EPROM word and is displayed in both 
hexadecimal and binary code. The front panel features a convenient operating guide. The JE664 
Programmer includes one JM16A Jumper Module (as listed beiow). 

JE664-A EPROM Programmer $995.00 

Assembled & Tested (Includes JM16A Module) 


JE665 — RS232C INTERFACE OPTION — The RS232C interface Option implements 
computer access to the JE664’s RAM. This allows the computer to manipulate, store and 
transfer EPROM data to and from the JE664. A sample program listing is supplied in M8ASIC for 
CP/M computers. Documentation is provided to adapt the software to other computers with an 
RS232 port 9600 Baud, 8-bit word, odd parity and 2 stop bits. 

FOR A LIMITED TIME A SAMPLE OF SOFTWARE WRITTEN IN BASIC FOR 
THE TRS-80* MODEL I, LEVEL II COMPUTER WILL ALSO BE PROVIDED. 

JE664-ARS EPROM Prog. W/JE665 Option $1195.00 

Assembled & Tested (Includes JM16A Module) 


EPROM JUMPER MODULES - The JE664's JUMPER MODULE (Personality Module) is a 
plug-in Module that pre-sets the JE664 lor the proper programming pulses to the EPROM and 
configures the EPROM socket connections tor that particular EPROM. 

JE664 EPWW 

jM9«f MW. M*. 

EPROM 

tm-in 

IMue 

EPROM MMUFUTUttfl 

P«CE 

JM08A 

2708 

25V 

AMD. Motnola. Nat.. Intel. Tl 

. $14.95 

JMI6A 

2716, TMS2516 (tl) 

25V 

Intel, Motorola. Nat, NEC. Tl. 

AMO. Hitachi. Mostek 

$.4 95 

JM168 

TMS2716 (3-Vs) 

-5V.+5V.+12V 

' Motorola. Tl 

$14.95 

JM32A 

TMS2532 

25V 

Momma. Tt, Hitachi. OKI 

. $14.95 

JM32B 

2732 ' 

25V 

AMO. Fujitsu. NEC. Hitachi. Intel. 
Mitsubishi, National 

,14.95 

JM32C 

2732A 

21V 

Fujitsu. Intel 

. . $14.95 

JM64A 

MCM68764, 

MCM681764 

21V 

Motorola. 

... $14.95 

. JM64B 

2764 

21V 

Intel. Fairchild. OKI 

. . . . $14.95 

^^JM64C 

TMS2564 

25 V 

Tl 

. . . . $14.95 







TRANSACTION TECHNOLOGY, INC. 

5VDC @ 1 AMP Regulated Power Supply 

• Output: +5VDC @ 1 .0 amp (also +30VDC regulated) • Input: 1 1 5VAC, 60 Hz 
: Two-tone (black/beige) self-enclosed case • 6 foot, 3-conductor black 
power cord • Size: 6V2” L x 7" W x 2%" H • Weight: 3 lbs. 

PS51194 $14.95 


POwer/Mate Corp. REGULATED POWER SUPPLY 

• Input: 1 05-125/210-250 VAC at 47-63 Hz • Line regulation: ±0.05% • Three 
mounting surfaces • Overvoltage protection • UL recognized • CSA certified 
Part No. Output Size Weight Price 


EMA5/6B 5V@3A/6V@2.5A 4VL x 4"W x 2VH 2 lbs. $29.95 
EMA5/6C 5V@6A/6V@5A 5%"L x 4%"W x 2%"H 4 lbs. $39.95 


POWER SUPPLY +5VDC @ 7.6 AMP, 1 2VDC @ 1 .5 AMP SWITCHING 

• Input: 1 1 5VAC, 50-60Hz @ 3 amp/230VAC, 50Hz @ 1 .6 amp. • Fan volt./power supply 
select switches (1 1 5/230VAC) • Output: 5VDC @ 7.6 amp, 1 2VDC @ 1 .5 amp • 8 foot black 
power cord • Size: 11VLx13VWx 3^"H • Weight: 6 lbs. or 2 for 

PS94VOS $34.95 $59.95 


KEPCO/TDK 4-OUTPUT SWITCHING POWER SUPPLY 

* Ideal for disk drive needs of CRT terminals, microcomputers and 
video games • Input: 1 1 5/230VAC, 50/60Hz • Output: +5V @ 5 Amp, + 1 2V @ 
1.8 Amp, +12V @ 2 Amp, -12V @ 0.5 Amp • UL recognized • CSA certified 

• Size: 7%"L x 6-3/1 6"W x 1%"H • Wteight: 2 lbs. 

MRM 174KF $59.95 


POWER PAC INC. REGULATED POWER SUPPLY 


• Perfect for computer systems • Output: +5VDC@ 11 Amps, -5VDC@ 1 Amp, 
+12VDC @ 2 Amps, -12VDC @ 0.5 Amp and +24VDC @ 3 Amps • Over- 
voltage protection • Size: 1 2%"L x 6%'W x 4%"H • Weight: 1 7 lbs. • Spec incl. 


PS2922 $69.95 


4-CHANNEL SWITCHING POWER SUPPLY 

• Microprocessor, mini-computer, terminal, medical equipment and process 
control applications • Input: 90-130VAC, 47-440Hz • Output: +5VDC @ 5A, 
-5VDC @ 1 A; +12VDC@ 1A, -12VDC@ 1 A • Line regulations: ±0.2%* Ripple: 
30mV p-p - Load regulation: ±1% • Overcurrent protection *Adj: 5V main 
output ±10% • Size: 6%"L x 1VW x 4-15/16"H • Weight: 1% lbs. 

FCS-604A $69.95 each 


Switching Power Supply for APPLE II, 11+ & lie ™ 

• Can drive four floppy disk drives and up to eight expansion cards 

• Short circuit and overload protection • Fits inside Apple computer 

• Fully regulated +5V @ 5A, +12V @ 1 ,5A, -5V @ ,5A. -12V @ ,5A 

• Direct plug-in power cord included • Size: 9%"L x 3te"W x 2% "H 

• Weight: 2 lbs. 

KHP4007 $79.95 


The EDU-LINK fiber optic system 
is a low-cost, TTL compatible data 
transmission system designed 
specifically as an educational tool 
for students and engineers work- 
ing in many different industries. 
Includes: transmitter PCB, a re- 
ceiver FOB, one meter of plastic 
optic fiber, and all the necessary 
electrical hardware • Complete step-by-step instructions, 
theory of operation, and tutorial information are included. 


ELK-1 ONLY $19.95 


APPLE ACCE$SORIE$ 


5V4" APPLE™ 
Direct Ptug-ln 
Compatible Disk Drive 
and Controller Card 

The ADD-514 Disk Drive uses 
Shugart SA390 mechanics- 143K 
formatted storage • 35 tracks 
• Compatible with Apple Control- 
ler & ACC-1 Controller • The drive 
comes complete with connector and cable - just plug 
into your disk controller card • Size: 6"L x 3VW x 
8-9/1 6”D - Weight: 4Vz lbs. 

ADD-514 (Disk Drive) $179.95 

ACC-1 (Controller Card) $ 59.95 

Also Available... 

JE864 (80 Col. + 64K RAM for lie) $124.95 

JE614 (Numeric/Aux. Keypad for lie) $89.95 

F051APC (Apple Compat. te-Ht. Drive). . . . $189.95 

[^1 i>.Lri.STRiZS Protect Yourself... 

* DATASHIELD 
_ Surge Protector 

• Eliminates voltage spikes and EMI-RFI noise 
before it can damage your equipment or cause 
data loss • 6 month warranty • Power dissipa- 
J ^ tion (100 microseconds): 1 ,000,000 watts • 6 
sockets • 6 foot power cord • Normal line volt- 
age indicator light • Brown out/black out reset 
switch • Weight: 2 lbs. 

Model 100 $69.95 

Protect DATASHIELD® 

Yourself... Back-Up 

r — \ Power Source 

- Provides up to 30 minutes of continuous 
ty§fe; j ! VAC 60Hz power to your computer system 

Ip*' gf (load dependent) when you have a black out 

V or voltage sag • Output rating: 200 watts • Six 

Tl month warranty • Weight: 24 lbs. 

Model 200 (PC200) $349.95 

For more demanding systems (e.g. with hard disks) 

• Output rating: 300 watts 

XT300 $489.95 


IBM MEMORY EXPANSION KIT 
COMPAQ COMPATIBILITY 


SAVE HUNDREDS OF $$$ BY UPGRADING 
MEMORY BOARDS YOURSELF! 


Most of the popular memory boards allow you to add an additional 
64K, 128K, 192K, or 256K. The IBM64K Kit will populate these boards 
in 64K byte increments. The kit is simple to install — just insert the 
nine 64K RAM chips in the provided sockets and set the two groups 
of switches. Directions are included. 


IBM64K (Nine 200ns 64K RAMs) $49.95 


TRS-80 MEMORY EXPANSION KIT 


TRS-80 to 16K, 32K, or 48K 

“Model 1 = From 4K to 16K Requires (1) One Kit 

Model 3 = From 4K to 48K Requires (3) Three Kits 

Color = From 4K to 16K Requires (1) One Kit 

—Model 1 equipped with Expension Board up to 48K Two Kits Required 
— One Kit Required for each 16K of Expansion — 

TRS-16K3 *200ns for Color & Model III $12.95 

TRS-16K4 *250ns for Model I $10.95 


TRS-80 Color 32K or 64K Conversion Kit 


$10.00 Minimum Order — U.S. Funds Only 
California Residents Add 6V*% Sales Tax 
Shipping — Add 5% plus $1.50 Insurance 
Send S.A.S.E. for Monthly Sales Flyer! 


Spec Sheets — 30c each 
Send $1.00 Postage for your 
FREE 1984 JAMECO CATALOG 
Prices Subject to Change 



MasterCard 


J 


Mail Order Electronics -Worldwide 


ameco 


ELECTRONICS 


v/sr 


1355 SHOREWAY ROAD, BELMONT, CA 94002 
10 / 84 PHONE ORDERS WELCOME — (415) 592-8097 Telex: 176043 


Easy to install kits comes complete with 8 ea. 4164-2 (200ns) 64K 
dynamic RAMs and conversion documentation. Converts TRS-80 
color computers with D, E, ET, F and NC circuit boards to 32K. 
Also converts TRS-80 color computer II to 64K. Rex DOS or OS-9 
required to utilize full 64K RAM on ail computers. 

TRS-64K2 $44.95 


UV-EPROM Eraser 

3 Chips — 51 MinuteT] * ^ 



Erases 2708, 2716, 2732, 2764, 2516, 2532, 2564. Erases up to 8 chips 
within 51 minutes (1 chip in 37 minutes). Maintains constant exposure 
distance of one inch. Special conductive toam liner eliminates static 
build up. Built-in safety lock to prevent UV exposure. Compact — only 
9.00' x 3.70' x 2.60". Complete with holding tray for 8 chips. 


DE-4 UV-EPROM Eraser . . . $ 79-95 . 

UVS-11EL Replacement Bulb . .$16.95^/ 
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754 EACH 

10 FOR $7.00 


10 FOR $9,001/ (/ It 
100 FOR $80.00 


10 FOR $19.00 
100 FOR $180.00 


TOLL FREE ORDERS ONLY 
1-800-826-5432 


$4.50 EACH | SOCKETS FOR RELAY SOC each | 

■ALL CLECTRAMfS EDRPJ I 



OCTOBER 1984 
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QUALITY SPECIALS 


SOPHISTICATED I C S 


DESCRIPTION 


TOUCH SENSITIVE LIGHT DIMMER SWITCH 
MOMENTARY TOUCH TO SENSOR PLATE TURNS LIGHTS ON 
OR OFF PROLONGED TOUCH GRADUALLY DIMS OR 
BRIGHTENS A SLOW CLOCK INPUT ALLOWS AUTOMATIC 
SLOW DIMMING TO OFF-IDEAL FOR SOLVING CHILD S FEAR 
OF DARK BEDROOM 


LS7031 DC TO SMH2 SIX DECADE MOS UP COUNTER WITH 8 
DECADE LATCH AND MULTIPLEXED BCD OUTPUTS AND 
DIGIT STROBES ACCESS TO LSD LATCHES ALLOWS 
ATTACHMENT OF PRESCALERS FOR COUNTING TOSOOMHZ 

LS7220 14 PIN DIP AUTOMOTIVE/MARINE ANTI-THEFT DIGITAL LOCK 

CIRCUIT HAS 5 040 4-DIGlT COMBINATIONS WITH 25 
MICROAMP STANDBY SAVE MODE FOR VALET PARKING 

XR2228CN MULTIPLIER/DETECTOR 1C FOR ANALOG SIGNAL PRO- 
CESSING CONTAINS 4 QUADRANT ANALOG MULTIPLIER- 
MODULATORS AND INDEPENDENT HIGH GAIN OP-AMP 
DIFFERENTIAL X/Y INPUTS APPLICATIONS FOR PHASE 
DETECTION UP TO 100 MHz PLL DESIGN IN SYNCH AM 
DETECTION OR GENERATION TRIANGLE TO SINEWAVE 
CONVERSION OR FREOUENCY TRANSLATION 

ICL8038 PRECISION WAVEFORM GENERATOR I C PRODUCES SINE 
SOUARE. TRIANGLE SAWTOOTH OR PULSE WAVEFORMS 
WITH MINIMUM EXTERNAL COMPONENTS FROM 001 Hz TO 1 
MHz FOR PRECISION PLL. TEST INSTRUMENTS 

XR215CN HIGH FREOUENCY PHASE-LOCKED LOOP (PLL) 1C FOR 
BOTH ANALOG AND DIGITAL COMMUNICATIONS 0 5Hz TO 
35MHz USES INCLUDE FM DEMODULATION FREOUENCY 
SYNTHESIS FSK CODING 'DECODING (MODEM) DTL TTL 
ECL LOGIC COMPATIBLE 

CS258A INTRUSION ALARM OPTICAL TRANSCEIVER I C NEEDS IR 
LED PHOTO DIODE 8 PASSIVE PARTS TO BE COMPLETE 
OPTICAL TRANSCEIVER SYSTEM CAN BE FAIRLY OPEN TO 
AMBIENT LIGHT WITHOUT FALSE ALARMS 


UGN3501 T HALL EFFECT SENSOR FOR MAGNETIC FIELD CHANGES TOO 
SMALL TO OPERATE THE HALL SWITCHES OUTPUT IS A 
LINEAR FUNCTION OF MAGNETIC FIELD INTENSITY 
MONOLITHIC 1C INCLUDES‘HALL CELL. AMPLIFIER AND 
VOLTAGE REGULATOR FOR A 4 5 TO 24 VDC SOURCE HIGH 
SENSITIVITY AND FLAT RESPONSE 3 PIN T PACK 

UGN3501M 


UGN3604M HALL EFFECT SENSOR WITH DIFFERENTIAL OUTPUT A 
LINEAR FUNCTION OF MAGNETIC FLUX SUPPLIED WITH IN- 
DIVIDUAL CALIBRATION CHART AT 25 DEGREES CELSIUS ft 5 
VOLTS FOR CALIBRATING TESTING AND ALIGNING 
MAGNETIC SENSING DEVICES 8 PIN DIP 


GOLDSMITH 


$3 50 
$13 75 


SCIENTIFIC 


CORPORATION 


720 E. Industrial Park Dr., Manchester, NH 03103 

PHONE ORDERS WELCOME (603) 824-4030 

FREE CATALOG OF NEW DEVICES 

POSTAOE-ADO S% PLUS S I SO INSURANCE. C.O.D. 13.00 EXTRA 
SATISFACTION FULLY GUARANTEED 
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DON’T 
BLAME THE 
SOFTWARE! 

Our Isolators eliminate equipment 
interaction, clean up interference, 
curb damaging power line spikes 
and 

lightning 
bursts. 



ISO-1 ISOLATOR 

3 isolated sockets; quality spike 
suppression; basic protection. . $81.95 

ISO-3 SUPER-ISOLATOR 

3 dual isolated sockets; suppressor; 

commercial protection $122.95 

ISO-17 MAGNUM ISOLATOR 

4 quad isolated sockets; suppressor; 
laboratory grade protection. . $213.95 

MBBk Electronic Specialists, Inc. 

1 71 S. Main, Natick, MA 01 760 <617) 655-1532 

Toil Free Order Desk 1-800-225-4876 
MasterCard, VISA, American Express 
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AIDAZinG 


DEVICE* 


f ^l E -A ND PROPERTY PROTECTION 

M UTILIZE SPACE AGE TECHNOLOGY. 

— THESE DEVICES CAN BE HAZARDOUS AND MAY SOON 
■ dc ILLEGAL. 

POCKET PAIN FIELD GENERATOR - IPG50 

Assembled $cg eg 

E® 5 --" Plan s $7.00 iPG5kV.”Vwt/pians.V‘.'‘$39!50 

PHASOR PAIN FIELD CROWD CONTROLLER — PPF1 0 

Assembled $250 00 

ppp1 -„ Plans $15.00 PPFl K . . ' . Kit/Plans . . . $175.00 
a can TER_ Provldes a plasma dischar 9e capable of puncturing 

Assembled $79.50 

fLSl ^^^Plans $10.00 BLS1K Kit/Plans $59.50 

effective^ E R / P A R ALYZING DEVICE — Very intimidating and 

SHG6° Assembled $99 50 

SHG6 Plans.. . . . .$10.00 SHG6 Kit/Plans S7g sn 


R ^ RY L * SER R A Y GUN — Intense visible red beam burns and 

welds hardest of metals. MAY BE HAZARDOUS. 

RUB3A// Parts Available for Completing Dev/ce$15 00 
CARBON DIOXIDE BURNING, CUTTING LASER - Pro- 
duces a continuous beam of high energy. MAY BE HAZARDOUS 
Available for Completing Device $15 .00 
VISIBLE LASER LIGHT GUN — produces intense red beam for 
sighting, spotting, etc. Hand held complete. 

LGU3 ..Plans. $10.00 (Kit & Assembled Units Available) 
IR PULSED LASER RIFLE - Produces 15-30 watt infra-red 
pulses at 200-2000 per sec. 

|- R G3 All Parts & Diodes Available $10 00 
BEGINNERS LOW POWER VISIBLE LASER - Choice of 
red, yellow, green - provides an excellent source of monochromatic 
light. 

IHC2 Plans $5 00 LHC2K Kit. 


$29.50 

Allows user to call his premises and listen 


■ SNOOPER PHONE 

i in without phone ever ringing. 

: SNP20 Assembled $89 50 

£ SNP2 Plans $9.00 SNP2K Plans/Kit $59.50 

W LONG RANGE WIRELESS MIKE — Miniature device clearly 
transmits well over one mile. Super sensitive, powerful. 

MFT1 Plans $7.00 MFT1K Plans/Kit... $39 50 

S WIRELESS TELEPHONE TRANSMITTER - Transmits both 

sides of phone conversation over one mile, shuts oft automatically 

VWPM5 Plans $8.00 VWPM5K . . . Plans/Kit $34.50 

TALK & TELL AUTOMATIC TELEPHONE RECORDING 
DEVICE — Great for monitoring telephone use. 

TAT20 Assembled $24 50 

TAT2 Plans $5.00 TAT2K Plans/Kit $14.50 

Our phone is open for orders anytime. Technicians are available 9-1 1 

a. m . , Mon-Thurs for those needing assistance or information . Send 
for free catalog of hundreds more similar devices. Send check cash 
M0, Visa. MC. COD to INFORMATION UNLIMITED 
[DEPT R8.P 0 Box 716. Amherst, N H 03031 Tel : 603-673-4730 
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A WHOLE NEW WORLD OF TV VIEWING WITH TUSA’S 
NEW MODEL CVU-40, 40 CHANNEL CABLE TV CONVERTER 

Receive all the EXTRA CABLE TV “MIDBAND" ft SUPERBAND 
CHANNELS on your UHF DIAL. 

Eliminates the need for renting or leasing. This system takes 
the "midband" and "superband" channels your TV, VCR or 
projector can't receive and converts them to standard UHF 


A MUST FOR VIDEO TAPING FROM CABLE TV! 

The system allows you to program both pay (pay TV decoder required) and standard 
cable channels tor taping on any VCR — while you are CA m Ar 

NOW Z4.90«a 

UHF. PLUS POSTAGE 


NOW AVAILABLE 

NEW TUNEABLE DELUXE MODEL CVU-1000 


s 29.95 e. 


\Wwineoard 7-ELEMENT 
75 OHM UHF YAGI ANTENNAS 


OPTIONAL 

Wlnegard 
UHF Antenna 
Preamp 
I8db Gain 
NF - 1.8db 

*39.95 ... 


12 db GAIN 
Specify Channel 

s 8.95 ea. 

6 OR MORE 

s 7.95 ea 


75 OHM 
CABLE 

CONNECTORS 

F-59 Male connector for RG- 
59/U cable. Comes complete 
with your choice (specify) of 
'A" or Vt" crimp-type ferrule. 

100 for *10.50 

20c ea. 



QUALITY 
POWER TRANSFORMERS 

24V CT, 500 mA. 

*3.1 9 c. 10- 49 *2.75 •«. 
50 or more *2.25 oa. 
For Larger Quantities Cell 


SANYO UHF VARACTOR TUNERS 
75 Ohm Input - 45 MHz Output 

For Channels 14 - 83 



II units are brand new from Sanyo 

Call for Quantity Price 


COMPUGARD 

The SOLUTION to f 
Constant POWER 
PROTECTION 

For computers. 



Compugard's continuous power 
protection features protect your 
electronic equipment from volt- 
age fluctuations, providing you 
with an electronically controlled, 
clean & stable line voltage with 4 
fully protected outlets. 

Compugard CPP-120 *59.95 

3-way surge protection against all 
possibilities - Bi-directional noise 
interference filter (EMI/RFI) - Over- 
voltage/undervoltage detection & 
warning system - self-test diag- 
nostic - 4 outlets, 10 amp overload 
protection circuit breaker. 
Compugard CPP-12 S 39.95 
Same as CPP- 1 20 but w/o warning system 


COLORMAX 

36 CHANNEL REMOTE CATV CONVERTER 


Now you can change 
channels or fine-tune 
your TV set by remote 
control up to 20 ft. away. 
This unit receives chan- 
nels 2-13 plus mid & su- 
perband cable channels 
then outputs them on 
Channel 3. 


2 pc. 

REMOTE CONTROL 


ca 


*69.95 ea. 
3 or more *64.95 ea. 



POPULAR 1C CHIPS 


TELEPHONE LINE ANALYZER 
Model 1042 

Fast and easy-to-use for quick Hi 
checks. No external power required. 
Isolates problem to telephone line 
or telephone. Tests wiring for do-it- 
yourself installation and line (unc- 
tions that affect telephone opera- 
tion. Complete instructions Incl. 

*16-95 ea. 


TYPE 

DESCRIPTION 

1.9 

10 - UP 

LM-380N 

2 watt Audio Power Amp 

$1.49 

$ .89 

LM-386N-3 

Low Voltage Audio Amp 

1.59 

1.19 

NE-564N 

Digital Phase Locked Loop 

3.50 

2.95 

LM-565N 

Phase Locked Loop 

1.49 

.99 

LM-733N 

Video Amp 

1.69 

.98 

MC-1330 

Video Detector 

2.29 

1.69 

MC-1349 

Video If Amp 

2.06 

1.55 

MC-1350 

Video If Amp 

1.75 

1.19 

MC-1352 

Video If Amp AGC 

2.69 

2.09 

MC-1358 

Audio If Amp 

1.75 

1.64 

MC-1374P 

R.F. Modulator 

3.19 

2.39 

MC-1458 

Dual Comp. Op Amp 

.86 

.59 

MC-1496N 

Balanced Mod/Demodulator 

1.79 

1.34 

LM-1889 

Video Modulator 

2.79 

1.95 


Model 1045 TELEPHONE 
PRODUCT TESTER 

Tests corded/cordless phone opera- 
tion and automatic phone dialers for 
all basic functions, defects in line & 
hand set cords, tone or pulse dial 
operation, ringing circuit operation, 
sound volume and voice quality. 

*329.95 ea. 



GEN. INSTRUMENT LCC58 
58 CHAN. CATV CONVERTER 

Receive all the standard VHF, Mid and 
Superband cable TV channels. Provides ex- 
cellent reception on any channels that are 
not being scrambled by your local cable 
company. Converts all cable channels to 
channel 3 lor viewing on your regular TV 
set. Hand held wireless remote control 
allows remote channel change and TV 
on/oft control. Installs in minutes on any set. 
Note: To receive the cable frequencies you 
must subscribe to your local cable company. 

*99.95 $94.00 

EACH 10 OR MORE 


1N4001 DIODES 

15 for $1.00.... 100 for $5.00 


SURPLUS 
SYLVANIA * 

VHF VARACTOR TUNERS 

45 MHz output. Channels 2 
through 13 as well as the mid- 
band channels. Hookup data 
included. 

WHILE THEY LAST! 

*13.95 ea. 



Brand New 
Hitachi NICAD BATTERIES 

Stop wasting money on one-life bat- 
teries. These Hitachi batteries can be 
recharged over and over again. All 
units are brand new • not surplus. 


ISOftTIP 

WAHL SOLDERING IRONS 

MODEL 7470 
Temperatura-AdjueUbla 
Micro Soldering Station 

Compact. 500* to 700*F. 

Perfect lor micro circuits 
and fine mtg. Grounded 
tip. Comes with 3/32" 

B type tip. tip wiping 
sponge & stand. 

3-wire grounded 
power supply cord. 

*39.95.. 

MODEL 7700 
“Quick Charge" 

Iso-Tip Cordless 
Soldering Iron 

Recharges completely in 
3-4 W hours or in 1-2 
hours tor partially dis- 
charged battery. Cannot 




Car Stereo SIGNAL BOOSTER 
Model BF-6809 Amplifies FM 
radio signals an average of I8db (8 
times). Improves reception and ex- 
tends range to allow a greater selec- 
tion of stations and reduces fading. 
Install In minutes under dash on 
radio antenna cable. Separate 
switch and indicator light. 12 VDC. 
REQ. OUR PRICE 

•38.25 ON SALE *24.95 


THE BRAN0 NEW 

^Phone*^ -Senna 



ORDER NOW 

TOLL FREE 

800 - 854-4655 

OUTSIDE CALIFORNIA 

714 - 635-5090 

INSIDE CALIFORNIA 


R.F. ELECTRONICS 

^ 1086-C N. STATE COLLEGE BLVD.. DEPT. R ft 

■ f ANAHEIM, CALIFORNIA 92806 UfisSjU 


warranty. 
COMPLETE KIT 
includes antenna. 
40' coaxial cable, 
adaptor and easy 
instructions. 


OPEN 
TUES • FRI 
10-6 i 
SAT 10 • 5 
CLOSED SUN & MON 




vsiut uAL.ruHrv.A M0ST 0RDERS SHIPPED WITHIN 24 HOURS - NO MINIMUM ORDER 

ALL PREPAID ORDERS 2 LBS OR LESS MUST INCLUDE $2.50 SHIPPING & HANDLING - SHIPPED SAME DAY RECEIVED 


DESIGNER'S NOTEBOOK 

continued from page 97 

• If R1 is close to R2, then f = 
.56/RC, where R is the average of R1 
and R2. 

• If R1 is much larger than R2, 
then f = .46/R1C. 

• If R1 is much smaller than R2, 
then f = .722/R1C. 

The output will be a squarewave 
with a duty-cycle that's pretty close 
to 50/50. That only happens with 
CMOS inverters because the 
switching point is the threshold of 
the inverters and (for CMOS) that's 
halfway up the supply rail. That 
switching characteristic also 
makes the circuit almost immune 
to power-supply spikes and other 
nasties. 

The output frequency of the cir- 
cuit is a function of the propaga- 
tion delay through the gates. That 
means that the output stability will 
degrade as the frequency in- 
creases. The propagation delay is a 
constant and the lower the fre- 
quency, the smaller it (the delay) 
will be relative to each output 
pulse. R-E 
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WE HAVE QUALITY PARTS, DISCOUNT PRICES AND FAST SHIPPING! 


TRANSFORMERS 


120 volt 
primaries 


5.6 VOLTS @ 750 MA $3.00 
6 VOLTS @ 150 M A $1.25 

12 VCT @ 200 MA $2.00 

18 V. @ 650 MA $3.50 

18 VOLTS @ 1 AMP $4.50 

24 VOLTS @ 250 MA $2.50 
24 VCT @ 1 AMP $4.50 

42 VCT @1.2 AMP $4.50 


WALL 
TRANSFORMER 


ALL ARE 115 VAC 


4 VDC @ 70 MA 
6 VDC @ 100 MA 
6 VDC @ 500 MA 
15 VAC @ 300 MA 
16.5 VAC @ 10 VA 
17 VAC @ 500 MA 



SPRING LEVER 
TERMINALS 


TWO COLOR 
CODED 
TERMINALS 
ON A STURDY 
2 3/4" >< 3,3/4" 

BAKELITE PLATE. 

GREAT FOR SPEAKER ENCLOSURES 
OR POWER SUPPLIES. 

$1.00 EACH 10 FOR $9 00 


RS-232 EXTENTION 


9 LINE CONNECTED. 

LINES 1 THROUGH 8 6 20. 
DB25 MALE TO FEMALE. 

10 FEET SHIELDED. 

$11.00 EACH 


MULTI- 

SWITCHES 

3 STATION 

NON-INTERLOCKING 

3 - 2PDT SWITCHES. 
EACH OPERATES 
INDEPENDENTLY. 
1%" BETWEEN 
MOUNTING CENTERS. 
$1.75 EACH 

5 STATION 
INTERLOCKING 

MADE BY ALPS. 

3-2PDT AND 
2 - 6PDT 
SWITCHES ON FULLY 
INTERLOCKING ASSEMBLY. 
3’/4" BETWEEN 
MOUNTING CENTERS. 
$2.50 EACH 

5 STATION 

NON-INTERLOCKING 

SAME AS ABOVE, EXCEPT 
EACH SWITCH OPERATES 
INDEPENDENTLY. 

$2.50 EACH 


2 CHANNEL LIGHT ORGAN 


EASILY HOOKS INTO STEREO SPEAKERS 
AND ALLOWS 110 VAC LIGHTS TO DANCE 
WITH MUSIC. TWO SEPARATE 110 VAC 
OUTPUTS FOR HIGH AND LOW FREQUENCY 
AUDIO SIGNALS. USE TWO ORGANS FOR 
STEREO . . . 

$6.50 PER UNIT 

COLOR LIGHT STRING AVAILABLE $1 .75 EA 



MIKE 

CONNECTOR 


5 CONDUCTOR IN-LINE PLUG 
AND CHASSIS MOUNT JACK. 
TWIST LOCK STYLE, SAME AS 
SWITCHCRAFT 12CL5M. 

$2.50 PER SET 


METER 

0 - 15 V.D.£ 

I THIS 2-1/4" 
SQUARE METER 
MEASURES 
t/ 0-15 VDC. 

$4,50 EACH 



SUB-MINIATURE 

DTYPE 

CONNECTOR 


SOLDER TYPE SUB-MINIATURE 
CONNECTORS USED FOR 
COMPUTER HOOK UPS. 
DB-15 PLUG $2.75 

DB- 15 SOCKET $4.00 

DB-15 HOOD $1.50 

DB-25 PLUG $2.75 

DB-25 SOCKET $3.50 

DB-25 HOOD $1.25 


“PARALLEL” 

PRINTER 

CONNECTOR 

SOLDER STYLE 
36 PIN MALE 
> USED ON 
' "PARALLEL" 
DATA CABLES. 

>. 50 EACH 



I.D.C. MALE 

WILL 
. PRESS 
I FIT ON 
1 STANDARD 
RIBBON CABLE. 
$8.00 EACH 


FREE! FREE! FREE! SEND FOR 


7 CONDUCTOR 
RIBBON CABLE 


8 TRACK RECORD/PLAY TAPE DECK 



SPECTRA-STRIP RED MARKER 
STRIP. 28 GA STRANDED WIRE 

$5.00 PER ROLL (100 FT.) 


COMMUNICATION 

MICROPHONE 



NEW C.B. STYLE MIKE WITH 
PUSH S.P.D.T. SWITCH. 

$5.00 EACH 


PUSHBUTTON 
POWER SWITCH 



DOUBLE POLE POWER SWITCH 
PUSH-ON, PUSH-OFF. 

$1.00 EACH 


NEON W/ RESISTOR 


7 for $1.00 FROM 120 VOLT 


LINE CORDS 


TWO WIRE 

6' 18ga TWO. WIRE 

3 FOR $1.00 

THREE WIRE 

18 INCH 18ga THREE WIRE 

2 for $1.00 

8 FOOT 18ga THREE WIRE 

$2.00 EACH 


SOLDERING 
IRON STAND 


SPRING STEEL 
IRON HOLDER 
ON WEIGHTED 
BASE. 



$5.00 EACH 


TRANSISTORS 

2N706 5 for $1.00 

2N2222A 4 for $1.00 

PN2222 8 for $1.00 

2N2904 4 for $1.00 

2N2905 4 for $1.00 

2N2907 4 for $1.00 


KEY 

ASSEMBLY 

5 KEY 


CONTAINS 5 SINGLE-POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 3 3/4" LONG 

6 KEY 

$1.25 
EACH 

CONTAINS 6 SINGLE-POLE 
NORMALLY OPEN SWITCHES. 
MEASURES 4 1/4" LONG. 


BATTERY 
OPERATED 
SMOKE DETECTOR 



BRK MODEL #79R 
UL APPROVED 
9 VOLT BATTERY OPERATION 
FOR CEILING OR WALL MOUNT. 

$8.00 EACH 2 FOR $15.00 


POWER SUPPLY W/PRE-AMP 



THIS SUPPLY WAS USED TO POWER 
AN 8 TRACK/CASSETTE UNIT. IT 
WILL SUPPLY APPROX. 18 VDC AND 
INCLUDES A SMALL PRE-AMP TO 
BOOST SIGNAL LEVEL 
RCA PLUGS FOR LINE IN/OUT. 

$4.50 EACH 


ROTARY 

SWITCH 

1 POLE 

6 POSITION 

1 Va" DIAx1V 2 " high 
75* EACH 10 for $6.00 



120V INDICATOR 


NEON INDICATOR. RATED 
120 V 1/3 W. MOUNTS IN 
5/16" HOLE . . . RED LENS. 
754 EACH 
10 FOR $7.00 
100 FOR $65.00 



8 TRACK RECORD WITH AUTO STOP. NOT FULLY FUNC- 
TIONAL. REMOVED FROM ASSEMBLY LINE FOR MINOR 
PROBLEMS. IDEAL FOR PARTS. EACH UNIT CONTAINS 
SWITCHES, LIGHTS, TAPE MOTOR, BELT WHEELS 
PULLEYS, PRE AMPS, TAPE HEADS, ETC. 

•SPECIAL PRICE- $4.00 EACH 
10 for $35.00 


2K 10 TURN 

MULTI-TURN POT 
SPECTROL 
#MOD 534-7161 

$5.00 EACH 


EDGE 

CONNECTORS 


ALL ARE .156" SPACING 

10 PIN EDGE 
CONNECTOR 

TRW #50-10-A-20 $2.00 EACH 

18/36 GOLD 

SOLDER EYELET $2.00 EACH 

22/44 TIN 

P.C. STYLE; NO MOUNTING EARS. 
$1.50 EACH 10 FOR $14.00 

22/44 GOLD 

PC STYLE $2.00 EACH 

PC. STYLE 1Q p0R $18 00 

28/56 GOLD 

28/56 GOLD PLATED CONTACTS 
.156 CONTACT SPACING. 

$2.50 EACH 10 FOR $22.00 


SWITCHES 

MINI-PUSH BUTTON 

S.P.S.T. MOMENTARY q 
NORMALLY OPEN 
1/4" BUSHING £3 

354 EACH W 

10 FOR $3.25 
100 FOR $30.00 
SPECIFY COLOR: 

RED. BLACK. WHITE. 
GREEN, YELLOW 


SOLID STATE 
BUZZER 



STAR »SMB-06L. 
6 VDC. 

TTL COMPATIBLE. 

$1.00 EACH 
10 FOR $9.00 


SOLID STATE 
RELAY 


HEINEMANN ELECTRIC 
#101-5A-140— 5 AMP 
CONTROL: 3-32VDC 
LOAD: 140VAC 5 AMPS 
SIZE: 2 " X 1" X %" HIGH 
$5.00 10 FOR $45.00 


48 PAGE CATALOG FREE! FREE! FREE! 



RELAYS 

MINIATURE 
6 VDC RELAY 

.--ssrx SUPER SMALL 
SPDT RELAY; 
GOLD COBALT 
CONTACTS. 
RATED 1 AMP AT 30 VDC; 
HIGHLY SENSITIVE, TTL 
DIRECT DRIVE POSSIBLE. 
OPERATES FROM 4.3 TO 
6 V. COIL RES. 220 OHM. 

1 3/16" x 13/32" x 7/16" 
AROMAT # RSD-6V 
$1.50 EACH 10 FOR $13.50 


13 VDC RELAY 

CONTACT: S.P.N.C. 
10 AMP @ 120 VAC 
ENERGIZE COIL TO 
OPEN CONTACT . . . 
COIL: 13 VDC 650 OHMS 
SPECIAL PRICE $1.00 EACH 


4 PDT RELAY 

• 14 pin style 

• 3 amp contacts 

• 24 volt d.c. or 
120 volt a.c. coil 

• Used but fully tested 
$1.70 EACH 
specify coil voltage 
LARGE QUANTITIES AVAILABLE 

SOCKETS FOR RELAY S0< each 


COMPUTER 


GRADE (I I 
CAPACITORS 

2.000 mfd. 200 VDC 

1 3/4" DIA. x 5" HIGH $2.00 

3,600 mfd. 40 VDC 

1 3/8" DIA. x 3 3/4" HIGH $1 .00 

6,400 mfd. 60 VDC 

1 3/8" DIA. ■ 4 1/4" HIGH $2.50 

22.000 mfd. 40 VDC 

2" DIA. « 6" HIGH $3.00 

31.000 mfd. 15 VDC 

1 3/4" DIA ■ 4" HIGH $2.50 

72.000 mfd. 15 VDC 

2" DIA. x 4 3/8" HIGH $3.50 

185.000 mfd. 6 VDC 

2 1/2" DIA. - 4 1/2" HIGH $1 .50 


CLAMPS TO FIT CAPACITORS SO« ea. 


SLI DE ! POT S 


100K linear tape 

2" LONG 

1 5/8" TRAVEL 754 EACH 

500K linear taper 

2 7/8" LONG 

1 3/4" TRAVEL 754 EACH 

DUAL 100K audio taper 

3 1/2" LONG 

2 1/2" TRAVEL. $1.50 EACH 


f? 


CRYSTALS 

CASE STYLE HC33/U 
‘ COLORBURST 
3579.545 KC 


2 MHZ 

$3.50 EACH I $1.00 EACH 


METAL OXIDE 
VARISTOR 

G.E. # V82ZA12 
50 VOLTS. NOMINAL D C. 
VOLTAGE. 5/8" DIAMETER. 

2 FOR $1.50 


MINIATURE TOGGLE SWITCHES 

ALL ARE RATED 5 AMPS @ 125 VAC 


S.P.D.T. 

(on-on) 

P C. STYLE, J 
non-threadedI 

BUSHING. £3 
7SC EACH I ii 

10 FOR $7.00 

S.P.D.T. 
(on-off-on) f 

NON-THREADEDlf 
BUSHING cii 
P C. STYLE ■ 
75* EACH Txj 
10 FOR $7.00 ® U 



P C. LUGS. 
THREADED | 
BUSHING 
$1.00 EACH ' 
10 FOR $9 001/ 
100 FOR $80 00 


S.P.D.T. 
(on-off-on) a 

SOLDER LUG 
TERMINALS 
$1.00 EACH 
10 FOR $9 00 
100 FOR $80 00 

D.P.D.T. 
(on-on) 

SOLDER LUG f 
TERMINALS. 

$2.00 EACH 
10 FOR $19 00 * 
100 FOR $180 00 


L.E.D.’S 

STANDARD JUMBO 
DIFFUSED a 

RED 10 FOR $1.50 M 
GREEN 10 FOR $2.00 IT 
YELLOW 10 FOR $2.00 I 


FLASHER LED 

5 VOLT OPERATION 
RED JUMBO SIZE f 
$1.00 EACH | 

BIPOLAR LED 

2 FOR $1 70 

SUB MINI LED ‘ 


.079" x ,098" 

RED 10 FOR $1.00 

200 FOR $18.00 

GREEN 10 FOR $1.50 

LED HOLDERS 

TWO PIECE HOLDER O /C 
FOR JUMBO LED £ 

10 FOR 654 200 FOR $10.00 


CLEAR CLIPLITE 
HOLDER 


MAKE LED A FANCY 
INDICATOR. CLEAR. 

4 FOR $1.00 


PHOTO-FLASH 

CAPACITORS 

170 MFD 330 VOLT 

1 1/8" x 7/8” 

2 FOR $1.50 10 FOR $7 00 




750 MFD 330 VOLT 

2" HIGH * 1 1/4" DIA 
$1.25 EACH 10 FOR $11. 00 
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TOUCH SENSITIVE LIGHT DIMMER SWITCH S4 SO 

OR M OFF AR pon?n^I? SENSOR PLATE TURNS LIGHTS ON 
2? prolonged touch gradually dims on 

BRIGHTENS A SLOW CLOCK INPUT ALLOWS AUTOMATIC 
OF°OA R K M BED ROOM° F F ' ' ° E A L FOR SOLVING CHILD S FEAR 


SOFTWARE! 


beillegal HESE DEVICES can be hazardo 'us and may soon 

S? FIEU> GENERAT0R - ' P «° _ . 

IPO*; Dior.. ™ $59,501 


PARTIAL LISTING ONLY - PLEASE CALL OR WRITE FOR FREE CATALOG. 


STATIC RAMS 

2114 1024x4 (450ns) 8/9.95 

2114-25 1024x4 (250ns) 8/10.95 

| 21 1 4L-2 1 024 x 4 (200ns) (LP) 8/1 3.95 

TMM201 6-200 2048x8 (200ns) 4.15 

TMM2016-150 2048x8 (150ns) 4.95 

TMM2016-100 2048x8 (100ns) 6.15 

HM6116-4 2048x8 (200ns) (cmos) 4.75 

HM611 6-3 2048 x 8 (1 50ns) (cmos) 4.95 

HM6116LP-4 2048 x 8 (200ns) (cmos) (LP) 5.95 

I HM6116LP-3 2048x8 (150ns) (cmos) (LP) 6.95 

| HM6264 8192x8 (150ns) (cmos) 39.95 

LP = Low Power 

DYNAMIC RAMS 

4116-250 16384x1 (250ns) 8/7.95 

4116-200 16384x1 (200ns) 8/12.95 

4116-150 16384x1 (150ns) 8/14.95 

4164-200 65536x1 (200ns) (5v) 9/49.00 

4164-150 65536x1 (150ns) (5v) 9/49.00 

TMS 4164-15 65536x1 (150ns) (5v) 8.95 

5v = Single 5 volt supply 

EPROMS 

1024x8 (450ns) 3.95 

2048 x 8 (450ns) (5v) 3.95 

2048 x 8 (350ns) (5v) 5.95 

4096 x 8 (450ns) (5v) 5.95 

4096 x 8 (450ns) (5v) 4.95 

4096 x 8 (250ns) (5v) 8.95 

4096x8 (200ns) (5v) 11.95 

4096x8 (250ns) (5v) (21 vPGM) 9.95 
4096x8 (200ns) (5v) (21 vPGM) 13.95 
16384 x 8 (300ns) (5v) 29.95 

5v = Single 5 volt supply 21vPGM = Program at 21 Volts 

SPECTRONICS CORPORATION 

EPROM ERASER PE-14, 9chipcapacity 83.00 


12708 
12716 
I 2716-1 
I TMS2532 
12732 
I 2732-250 
1 2732-200 
I 2732A 
1 2732A-2 
127128 


RESISTORS 

i/4 WATT 5% CARBON I 
FILM ALL STANDARD 
VALUES FROM 1 OHM 
TO 10 MEG OHM 

50PCS./VALUE .025 1 
100PCS./VALUE .02 
1000 PCS./VALUE .015| 

DIP 

SWITCHES 

4 POSITION .85 1 

5 POSITION .90 

6 POSITION .90 

7 POSITION .95 

8 POSITION .95 | 

MISC. 

ULN2003 2.49 I 

3242 7.95 

MC3470 4.95 

AY5-1013 3.95 

LCOM8116 10.95J 


1C SOCKETS 


1-99 100 

.13 .11 


8 pin ST 
14 pin ST 
16 pin ST 
18 pin ST 
20 pin ST 
22 pin ST 
24 pin ST 
28 pin ST 

40 pin ST ... ... . 

64 pin ST 4.25 call | 
ST = SOLDERTAIL 
8 pin WW .59 .49 | 

14 pin WW .69 
16 pin WW .69 
18 pin WW .99 
20 pin WW 1.09 
22 pin WW 1.39 1.28 
24 pin WW 1.49 1.35 
28 pin WW 1.69 1.49 
40 pin WW 1.99 1.80 
WW = WIREWRAP 
16 pin ZIF 6.95 call 
24 pin ZIF 7.95 call 
28 pin ZIF 8.95 call 
ZIF = TEXTOOL 
(Zero Insertion Force) 


BARGAIN HUNTERS CORNER 

LM338K VOLTAGE REGULATOR I 

* ADJUSTABLE OUTPUT: - J.2VTO ‘33V j 

* 5 AMP CONTINUOUS, 7 AMP PEAK 

* TO-3 PACKAGE $3.95 I 

TR1602 UAfr $2.50 1 
DISK CONTROLLERS 

I 1771 FM-1BM3740 $6.95 I 

1791 FM MFM INVERTED BUS N >14.95 
I 1793 EM/MFM TRUE BUS . $14.95 

2791 W/DATA SEPARATOR «. CLOCK $24.95 
2793 W/PATA SEPARATOR «. CLOCK $24.95 
I 2797 w/6ata SEPARATOR $ SIDE SELECT $24.95 

SPECIALS END 10-31-84 


8000 

8039 5.95 

8080 3.95 

8085 4.95 

8087 175.00 

8088 29.95 

8155 6.95 

8748 24.95 

8200 

39.95 
3.50 
1.80 
1.75 

3.49 

21.95 
4.45 

10.95 

4.49 

6.95 

7.95 

4.49 
5.25 
6.90 

7.50 

29.95 

8.95 

6.50 

5.50 

6.50 


8203 
8205 
8212 
8216 
8228 
8237-5 
8243 

8250 

8251 
8253 
8253-5 
8255 
8255-5 
8259 
8259-5 
8275 
8279 
8282 
8284 
8286 

Z-80 

Z80-CPU 
Z80-PIO 
Z80A-CPU 
Z80A-CTC 
Z80A-PIO 
Z80A-SIO/0 
Z80B-CPU 


6502 

6500 

4.95 

6522 


6.95 

6502A 


6.95 

6802 

6800 

7.95 

6809 E 


14.95 

6821 


2.95 

6845 


14.95 

6850 


3.25 

6683 


22.95 


3.95 

3.95 
4.49 

4.95 
4.49 

12.95 

9.95 


ORDER TOLL FREE 

800 - 538*5000 

800 - 002-6279 

(CALIFORNIA RESIDENTS) 


[D-SUBMINIATURE CONNECTORS 1 

DB09P Male 9 Pin D-Sub $; 

DB25P Male 25 Pin D-Sub 
DB25S Female 25 Pin D-Sub 
DB25SR Female 25 Pin Right Angle PC 
GREY HOOD for DB25 Connectors 

IDC CONNECTORS 

26 Pin Ribbon Socket 
34 Pin Ribbon Socket 
50 Pin Ribbon Socket 
34 Pin Ribbon Edge Card 


IDS26 
IDS34 
IDS50 
IDE34 
IDP16 
L RC50 


16 Male Pin Dip Plug 
50 Conductor Ribbon Cable 


JUMBO LEDS ] 


CAPACITORS 

1-99 100-up 


OISC 

RED .10 .09 


lOpf 

56pf 

GREEN .18 .15 


22pf 

82pf 

YELLOW .18 .15 


27pf 

33pf 

lOOpf 

220pf 

MOUNTING HARDWARE 


47pf 

.001 uf 


.10 EA. 100/.09 EA. 

DISPLAYS 

MAN 72 CA.3" .99 | 

MAN 74 CC.3" 

FND-357 CC .375" 1.25 I 
FND-500 CC.5" 1.49 

FND-507 CA .5 " 1.49J 

ELCOMP 

Hardware Handbook I 
Mfr’s Specs: LOGIC, I 
MEMORY, MPU’s & more I 

800 Pfl . $ 14 #8 I 


50V, .05* EACH 
MONOLITHIC 
.Oluf-mono 50V .14 
.047uf-mono 50V .15 
I .luf-mono 50V .18 
.47uf-mono 50V .25 
ELECTROLYTIC 


luf 

RADIAL 

25V 

.14 

47uf 

35V 

.18 

470uf 

25V 

.30 

2200uf 

16V 

.60 

luf 

AXIAL 

50V 

.14 

22uf 

16V 

.14 

47uf 

50V 

.20 

220uf 

25V 

.30 

COMPUTER GRADE 

44,000uf 30V 

k 

3.95 


CRYSTALS 

32.768 khz 
1.0 mhz 
1.8432 


1.95 

3.95 [ 
3.95 


DISK CONTR 

1771 24.95 I 

1791 24.95 

1793 26.95 

2791 54.95 

2793 54.95 | 

INTERFACE 

8T28 1.89 I 

8T97 .89 

DM8131 2.95 

DP8304 2.29 

9334 2.50 

9368 3.95 | 

CLOCK CHIPS 

MM5369 3.95 I 

MM58167 12.95 

MSM5832 3.95 | 

DATA ACQ 

ADC0804 3.49 I 

ADC0809 4.49 

ADC0817 9.95 | 

SOUND CHIPS 

76488 5.95 I 

l AY3-8910 12.95 J 


2.0 

2.95 

2.4576 

2.95 

3.276 

2.95 

3.579545 

2.95 

4.0 

2.95 

5.0 

2.95 

5.0688 

2.95 

6.0 

2.95 

6.144 

2.95 

8.0 

2.95 

10.0 

2.95 

10.738635 

2.95 

14.31818 

2.95 

15.0 

2.95 

16.0 

2.95 

17.430 

2.95 

20.0 

2.95 


DISCRETE 

KBP02 Bridge .45 

1N751 5.1v 

zener .25 

1N759 12v zenar .25 

2N2222 

.25 

PN2222 

.10 

2N2905 

.50 

2N2907 

.25 

2 N 3055 

.79 

2N3904 

.10 

2N3906 

.10 

1N4004 

10/1.00 

1N4148 

25/1.00 


1.00 


1.49 


LINEAR 

TL084 2. 

LM301 
LM307 
LM311 

LM317T 1, 

LM319 1, 

LM324 
LM339 
LF351 
LM353 
LM358 
LM380 
LM386 
LM393 
TL497 
NE555 
NE558 
NE564 
LM565 
LM566 
LM567 

NE592 2. 

LM723 
LM741 

LM1303 1.! 

MC1408L8 2.! 

LM1458 

LM1488 .1 

LM1489 .1 

XR2206 3. 

XR2211 5.: 

CA3146 1.1 

LM3914 3.! 

75150 1.! 

75154 1.! 

75188 1.; 

75189 1.; 
7805T 
7808T 
781 2T 
781 5T 

7805K 1.: 

781 2K 1.: 

78H05K 9.i 

78L05 .1 

78L12 .1 

7905T .j 

791 2T .( 

79L05 
79L12 

T = TO-220 K = TO 
L = TO-92 

HEATSINKS 

TO-3 style .95 I 

TO-220 style 


74S00 

74S02 

74504 

74505 
74S08 

74510 

74511 
74S20 
74S32 
74S74 


7400 

7402 

7404 

7405 

7406 

7407 

7408 

7410 

7411 
7414 

7416 

7417 
7420 
7425 
7430 
7432 
7438 
7442 
7445 


4001 

4011 

4013 

4015 

4016 

4017 
4020 
4024 
4027 
4040 
4042 
4046 

4049 

4050 

4051 
,4066 




74LS00 

.24 

74LS157 

.25 

74LS158 

.25 

74LS161 

.24 

74LS163 

.25 

74LS164 

.28 

74LS165 

.29 

74LS169 

.35 

74LS173 

.59 

74LS174 

.25 

74LS191 

.29 

74LS193 

.29 

74LS194 

.25 

74LS195 

.29 

74LS221 

.55 

74LS240 

.35 

74LS241 

.49 

74LS242 

.75 

74LS243 

.25 

74LS244 

.39 

74LS251 

.35 

74LS257 

.39 

74LS258 

.39 

74LS259 

.69 

74LS260 

.39 

74LS266 

.55 

74LS273 

.55 

74LS279 

.55 

74LS280 

.39 

74LS283 

.39 

74LS290 

.39 

74LS293 

.45 

74LS299 

.79 

74LS323 

.49 

74LS365 

.49 

74LS367 

.59 

74LS368 

.59 

74LS373 

.39 

74LS374 

.55 

74LS377 

.55 

74LS390 

1.35 

74LS393 

.55 

74LS640 

.55 

74LS670 

1.90 

74LS682 

.69 

74LS688 

74S00 

.32 

74S86 

.35 

74S112 

.35 

74S124 

.35 

74S138 

.35 

74S157 

.35 

74S175 

.35 

74S240 

.35 

74S280 

.40 

74S287 

.50 

74S288 

7400 

.19 

7447 

.19 

7473 

.19 

7474 

.25 

7475 

.29 

7476 

.29 

7486 

.24 

7490 

.19 

7492 

.25 

7493 

.49 

74121 

.25 

74123 

.25 

74132 

.19 

74151 

.29 

74154 

.19 

74157 

.29 

74164 

.29 

74168 

.49 

74192 

.69 

74193 

CMOS 

.25 

4069 

.25 

4070 

.38 

4071 

.39 

4081 

.39 

4093 

.69 

14411 

.75 

4511 

.65 

4518 

.45 

4520 

.75 

4553 

.69 

4584 

.85 

74C00 

.35 

74C04 

.35 

74C74 

.79 

74C925 

.39 

74C926 

STORE 

9-9 

Sat. 11 


.65 

.59 

.65 

.65 

.69 

.95 

1.75 

.69 

.55 

.89 

.79 


1.29 
.59 
.59 
.59 
2.75 
.59 
.55 
1.49 
.49 | 
1.1 


1.75 
3.50 
.49 
.45 
.45 | 
1.3 
1.39 I 

1.39 
1.19 

1.19 

2.20 
1.49 
3.20 

2.40 


.50 

.50 

2.75 

.85 

.95 

.95 

2.20 

1.95 

1.90 

1.90 


.34 

.33 

.45 

.35 

.35 

.35 

.50 

.35 

.29 

.49 

.45 

.55 

1.25 

.55 

.85 

1.00 

.79 

.79 


.29 

.35 

.29 

.29 

.49 

11.95 

.85 

.89 

.79 

5.79 

.75 

.35 

.35 

.35 

5.95 

7.95J 


■ 1224 S. Bascom Avenue, San Jose, CA 95128 

800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

Copynghi 1984 JDR Microdevice, APPLE IS A TRADEMARK OF APPLE COMPUTER CO. 


HOURS: M-W-F, 9-5 T-Th., 9-9 Sat. 10-3 

PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. For shipping and handling include 
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 lb. and 
foreign orders may require additional shipping charges — please 
contact our sales department for the amount. CA residents must 
include 6% sales tax, Bay Area and LA residents include 6 V 2 %. Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale. 
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PC PEACOCK 

COLOR GRAPHICS ADAPTER 

BY MA SYSTEMS 

★ MED. RES. 320x200 

★ HIGH RES. 640x200 

★ COMPOSITE AND RGB OUTPUT FOR ALL 
STANDARD MONITORS 

★ LIGHT PEN INTERFACE 

★ CHOICE OF 16 COLORS IN HIGH RES. MODE! 

★ PARALLEL PORT STANDARD! 

★ 2 YEAR WARRANTY! S9QQ95 

★ PLUS FULL IBM COMPATIBILITY i-Ull 


TM 100-2 


★ SAME DRIVE 
AS SUPPLIED 
BY IBM 

★ DS/DD -320K 

>199°' 


FD-55B HALF HEIGHT 


TEAC 


★ 6ms STEP RATE 

★ DS/DD 

★ INCLUDES 
INSTRUCTIONS 

>159" 


BUY 2 FOR s 299 01 

AND GET FREE MOUNTING BRACKETS! 




MAXIMIZER] 

BY SIGMA DESIGN 


★ 1 YEAR WARRANTY 

★ MULTI FUNCTION CARD 

★ 64K TO 384K RAM 

★ PARALLEL PORT 

★ SERIAL PORT 

★ CLOCK CALENDAR 

★ SOFTWARE INCLUDED: 
CLOCK UTILITY, RAM DISK 
AND SPOOLER. 

OPTIONS: 

★ SECOND SERIAL PORT 

★ GAME ADAPTER 


>259" 


SUMMER APPLE SPECIALS 


JOB 16K RAM CARD 

★ 2 YEAR WARRANTY 

★ EXPAND YOUR 48K APPLE TO 64K 

★ USE IN PLACE OF APPLE 
LANGUAGE CARD 

BARE PC CARD 9.95 


$3995 


JDR HALF-HEIGHT DISK DRIVE 


*TEAC MECHANICS— DIRECT DRIVE 

★ 100% APPLE COMPATIBLE — 35 TRACK 

★ 40 TRACK WHEN USED WITH OPTIONAL CONTROLLER 

★ 1 YEAR WARRANTY 

MA SYSTEMS FD-35 

★ DIRECT REPLACEMENT FOR 
APPLE DISK II 

► SHUGART MECHANISM - MADE IN U.S. 

40 TRACK CONTROLLER CARD s 49 95 


>169" 


*179" 


OfllNIGRAPH 

BY MA SYSTEMS 

PARALLEL GRAPHICS INTERFACE 
FOR APPLE II & lie 

★ HIGH RES. MULTICOLOR 

GRAPHICS S7095 

★ CENTRONICS STANDARD ¥ f 3 
FOR EPSON, OKI DATA... 

★ SCREEN DUMP, ROTATION, 

INVERSION, ZOOM, AND MORE! 

★ 1 YEAR WARRANTY! 


ALL WITH A 2 YEAR WARRANTY 

VIEW MAX-80 s 159 95 

★ 80 COLUMN CARD FOR APPLE II + 

VIEWMAX-80e s 129 95 

★ 80 COLUMN CARD FOR APPLE lie 

★ 64K RAM EXPANDABLE TO 128K 

GRAPHMAX s 129 95 

★ HIGH RESOLUTION GRAPHICS 

★ PRINTERCARD 


OTHER ACCESSORIES 
FOR APPLE II 

THUNDERCLOCK *129 9S | 

★ OFFICIAL PRO DOS CLOCK CALENDAR 

★ 100% MOUNTAIN SOFTWARE COMPATIBLE 

★ BSR CONTROL OPTIONS AVAILABLE 


>39" 


KRAFT JOYSTICK 

★ SELF CENTERING 

★ AXIS ISOLATION 

RPFLE COMPATIBLE 
POWER S0PP1Y 

★ USE TO POWER APPLE 
TYPE SYSTEMS 

★ + 5V @ 4A + 12V @ 2.5A 
- 5V @ .5A - 12V @ .5A 

★ APPLE POWER CONNECTOR 

★ INSTRUCTIONS INCLUDED 


PERIPHERALS 


MOHITORS 

BMC MONITOR STAND 
MODEL PA-900 
Your Display Will 
Tilt & Swivel s 29 95 

MONOCHROME 

I BMC BM JJ1201G GREEN 12" s 89" 

I BMC BM 12EUY 18 MHZ AMBER . . . S 1 39 99 
|BMC BM 12EUN 18 MHZ HIGH 

RES GREEN s 115°° 

INEC JB1201M-20MHZGREEN .... s 169°° 
| ZENITH ZVM-123 - 15 MHZ 

GREEN NEW s 105°° 

COLOR 

I BMC BM-AU9191U COMPOSITE 13" s 279°° 
NO C.O.D. ORDERS PLEASE 


BMC BMX-80 PRIHTER 

★ 80 CPS DOT MATRIX PRINTER 

★ PRINTS BI-DIRECTIONAL IN 40, 80, 

71 OR 142 COLUMNS IN NORMAL, 
DOUBLE WIDTH OR COMPRESSED 
TEST. 

★ PRINT SUPERSCRIPT AS WELL AS 
SUPERB GRAPHICS IN CHARACTER 
OR BIT IMAGE 


$249 


5-1/4 DISKFILE 

★ ATTRACTIVE, 
FUNCTIONAL DISK 
STORAGE SYSTEM 

★ 75 DISK STORAGE 
CAPACITY 


$ 16 " 


NASHUA DISKETTES 

5V4 " WITH HUB RING 

MD1SOFT.SS/SD 19” 

MD1DSOFT, SS/DD 26” 

MD2D SOFT, DS/DD 30” 

MD2FSOFT, DS/4D 45 00 

MD110 10SECTOR, SS/SD . . . 19” 
MD2100 10 SECTOR, DS/DD . 30” 

8" WITHOUT HUB RING 

FD1 SOFT, SS/SD 24” 

FD1D SOFT, SS/DD 30 00 

FD2D SOFT, DS/DD 36” 

VERBATIM 

DATALIFE DISKETTES 

SS/DD SOFT SECTOR 29” 

SS/DD 10 SECTOR HARD . . . 29” J 




! JDR Microdevices 

1224 S. Bascom Avenue, San Jose, CA 95128 
800-538-5000 • 800-662-6279 (CA) 

(408) 995-5430 • Telex 171-110 

Apple is a trademark of Apple Computer Corporation 


VISIT OUR RETAIL STORE 

HOURS: M-W-F, 9-5 T-Th., 9-9 Sa 


Sat. 10-3 


PLEASE USE YOUR CUSTOMER NUMBER WHEN ORDERING 

TERMS: Minimum order $10. For shipping and handling include 
$2.50 for UPS Ground and $3.50 for UPS Air. Orders over 1 lb. and 
foreign orders may require additional shipping charges — please 
contact our sales department for the amount. CA residents must 
include 6% sales tax, Bay Area and LA residents include 6’/2 0 /o. Prices 
subject to change without notice. We are not responsible for 
typographical errors. We reserve the right to limit quantities and to 
substitute manufacturer. All merchandise subject to prior sale 
(£) Copyright 1984 JDR Microdevices 
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RADIO-ELECTRONICS 


STATE OF THE ART KITS 


TOUCH-TONE DECODER AND ENCODER KITS 

HAL-567-12 $39.95 

TOUCH-TONE DECODER. SINGLE LINE IN 12 LINES OUT. COMES 
COMPLETE WITH P.C. BOARD AND ALL PARTS. NO SOCKETS, 
CASE OR POWER SUPPLY. 

HAL* 567* 16 $69.65 

TOUCH-TONE DECODER. SINGLE LINE IN 16 LINES OUT. COMES 
COMPLETE WITH P C. BOARD AND ALL PARTS PLUS SOCKETS. 
NO CASE OR POWER SUPPLY. 

HAL-ECD-12 $29.95 

TOUCH-TONE ENCODER. 3 x 4 12 CHARACTER. USE FOR DIAL- 
ING. COMPLETE WITH ALL ELECTRONIC PARTS. INCLUDES 
SPEAKER FOR AUDIO COUPLING AND L.E.D. FOR VISUAL INDICA- 
TION. CRYSTAL CONTROLLED SINGLE 1C CHIP & ALUM CASE. 

HAL-ECD-16 $39.95 

TOUCH-TONE ENCODER. 4 x 4 16 CHARACTER. USE FOR DIAL- 
ING. COMPLETE WITH ALL ELECTRONIC PARTS. INCLUDES 
SPEAKER FOR AUDIO COUPLING AND L.E.D. FOR VISUAL INDICA- 
TION. CRYSTAL CONTROLLED, SINGLE 1C CHIP & ALUM CASE. 

VARIOUS CLOCK KITS 

HAL-531 4 (Moat Famous Clock KK) $1 2.95 

6 DIGIT ELECTRONIC CLOCK KIT, 12 OR 24 HOUR FORMAT, COM- 
PLETE KIT LESS POWER SUPPLY ADAPTOR AND CASE. RUNS 
OFF ANY 12 VOLT A.C. SOURCE REQUIRES 250 MA. 

HAL-5375 (Alarm Clock Kit) $16.95 

6 DIGIT ELECTRONIC CLOCK KIT. 12 HOUR FORMAT ONLY. 
OPERATE ON 12 VOLTS A.C. OR D.C. HAS TIME BASE ONBOARD. 
COMES COMPLETE LESS POWER ADAPTOR AND CASE. 

HAL-79 SPECIAL (Studant Claaa Kit) $7.95 

4 DIGIT BASIC ELECTRONIC KIT. WITH OPTIONS AND PROVI- 
SIONS TO MAKE IT AN ALARM CLOCK AND A D.C. OPERATED 
CLOCK. COMPLETE LESS OPTIONS, POWER SUPPLY ADAPTOR 
AND CASE. 

OPTION »1 $2.95 

TO MAKE IT AN ALARM CLOCK 

OPTION #2 $4.95 

TO MAKE IT A D.C. 12V CLOCK 

CLOCK CASE Reg. $6.50 - ONLY $4.50 

ONLY WHEN BOUGHT WITH CLOCK KIT 

12 VOLT A.C. ADAPTOR Reg. $4.95 - ONLY $2.95 

ONLY WHEN BOUGHT WITH CLOCK KIT 

60 HZ TIME BASE $4.95 

CRYSTAL TIME BASE KIT USING MM5369 - COMPLETE 

HAL FQ 100 $69.95 

FUNCTION GENERATOR KIT. 1 HZ TO 100 KHZ IN FICE BANDS. 
AMPLITUDE NAD OFFSET ADJUSTABLE. OUTPUT IMP. 500 OHMS. 
WAVE FORMS • SINE, SQUARE AND TRIANGULAR AND TTL 
CLOCK 0 TO 5V LEVEL, 200 NS RISE AND FALL TIME. COMPLETE 
KIT WITH CASE AND POWER SUPPLY AND ALL ELECTRONIC 
PARTS INCLUDING MANUAL. 

SHIPPING INFORMATION: ORDERS OVER $25 WILL BE SHIPPED 
POST-PAID EXCEPT ON ITEMS WHERE ADDITIONAL CHARGES 
ARE REQUESTED. ON ORDERS LESS THAN $25, PLEASE INCLUDE 
ADDITIONAL $2.50 FOR HANDLING AND MAILING CHARGES. 
MICHIGAN RESIDENTS ADD 4% SALES TAX. SEND 20* STAMP OR 
SASE FOR FREE FLYER. 

COMPLETE SETS OF P C. BOARDS AVAILABLE FOR: UNICORN 
ROBOT PROJECT. HEART A MATIC PROJECT. PIANO MATIC 
PROJECT. AND MANY. MANY OTHER KITS AVAILABLE 

HAL-TRONIX. INC. j© 

P.O. BOX 1101- DEPT. R 

S °p U h T oI5e ^I’aTieS’iSz 95 " HAL " har £& c h nowland 
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Po€o l§<y>A! 

AND ART SERVICES 

FACE 
PLATES 

ENCLOSURES 

WRITE OR CALL 
For Literature or Quotes 


Let us quote you 
on any stage of 
your product from 
proto types to 
production. 
FABTRON DIV. 

P.O. Box 925 
Columbia. TN 38401 
(615) 381-1143 


CABLE TV 

SEND $5.00 FOR COMPLETE CATALOG 

R&M DISTRIBUTORS INC 

P.O. BOX 266 R15 BOSTON. MA 02190 


(Bi rnrarEn 

electronics 

ORGAN & PIANO KITS 


ALPHA DX 300 




fully 

DIGITAL 

RS232 

Interface 


For Free Sound Info 
Call 1-800-233-3865 
or write WERSI USA 
Dept. M 8 P.O. Box 5318 
Lancaster, PA 1 7601 


OPPORTUNITY 
WITHOUT RISK. 


The biggest improvement in 
40 years has made U.S. Savings 
Bonds an ideal investment. 

A variable interest rate lets 
you share in rates offered by 
today’s securities market. No limit 
on how much you might earn. 

What makes this improved 
Bond ideal is that you’re protected 
by a guaranteed minimum. And if 
the Bond is held to maturity, you’ll 
double your money. 

Take another look at this 
opportunity without risk. 

Take (kj 
# stockV*^ 


B 9 


m^merica. 


A public service of this publication 
and The Advertising Council. 


NEW ORLEANS AND WM. B. ALLEN 


UP TO 

25% OFF 

ON 

LARGEST FULL LINE INVENTORY OF 

HAND HELD METERS 

FOR EXAMPLE 


FLUKE 73 

FLUKE 75 

FLUKE 77 

FLUKE 8020B 

$ 75 

$ 88 

$115 

$170 

FLUKE 8021 B 

$139 

FLUKE 8022 B 

$126 

FLUKE 8024B 

$174 

SOAR SX220 

$ 22 

SOAR ME540 

$ 44 


AS CLOSE AS YOUR 
TELEPHONE 

CALL TOLL FREE FOR 
SAME DAY SHIPMENT ON 

DISCOUNT PRICED 
TEST EQUIPMENT 

18 LEADING MANUFACTURERS IN 
INSTRUMENTATION INCLUDING 
HUNTRON 


UP TO 

28.5% OFF 

ON 

HITACHI SCOPES 

SAVE UP TO $480 
V212 . . 20MHz (SAVE $164). .$ 451 
V222 . . 20MHz (SAVE $191). $ 524 
V422 . . 40MHz (SAVE $246). .$ 679 
V650F . .60MHz (SAVE $257). .$ 938 
V209 . . 20MHz (SAVE $250). $ 692 
V1050F 100MHz (SAVE $343). $1252 
V089 Vectorscope(SAVE $460). .$1204 
V099 . Wavetorm (SAVE $468) . . $ 882 
All Prices Include FREE $50 Probe 


WM. B. ALLEN SUPPLY CO. 

ALLEN SQUARE 

300 BLOCK NORTH RAMPART, NEW ORLEANS, LA 70112 


CALL TOLL FREE 

800 535-9593 

LOUISIANA 800 462-9520 
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ADVANCED 

COMPUTER 
ODUCTSi 

RAM UP-GRADES 

64K D RAM (4164-200nS) 

9 pcs for $ 50 00 

16K D RAM (41 16-200nS) 

8 pcs f or $ 12 95 

REPEAT OF SELL-OUT 

58 Key Unencoded Keyboard 


*19” 


This is a new 58 key terminal Keyboard 
manufactured by a major manufacturer. It is 
uncoded with SPST keys unattached to any 
PC board. Solid molded plastic base mea- 
sures 1 1" x 4" . 


Unencoded 
Key Pad 

15 key Keypad with 
1-10 keys and tab, re- 
turn, (-), (;) and (.). 

On,, *9**3. 



UV “EPROM” 

ERASER 



Model S-52T 


Model 

DE-4 

$ 89 95 

Holds 4 EPROM s 
at a time. 

$325.00 


CORCOM FILTER 

Popular 

■ V CORCOM 

Filter 

▼ e w 5 4 95 

Compatible Line Cord Add 


SWITCHER 

SPECIAL 

by ASTEC ** 

Originally designed for the Apple III 
+ 5 (o> 4.0A 0 . 

-5@> 25A U,,I I 

+ 12 (a 2.5A Q m f*Q[- 
-12 (a .30A ^/j ||J3 


I MM5740AAC 9.95 3341 FIFO $4.75 

I AY5 2376 13.75 2513-OOlUC 9.50 

I AY5 3600 13.75 2513-002LC 9.50 

I UPD7201 29.95 7107CPL 11.50 

I ULN2003 2.25 

WE STOCK 74HC & 74C CMOS 



PAL10H8 $3.75 PAL14L4 
3.95 PAL16L8 
3.95 PAL16R8 
3.95 PAL16R6 
3.95 PAL16R4 


FUNCTION GEN. 


UA RTS US RTS 


AY5-1013A $3.95 2350 

AY5-1014A 6.75 8250 

AY5-1015 6.75 IM6402 

TR1602A 3.75 IM6403 


EssEEnaam 


1.8432 
■ 2.000 
14.000 

MC14411 $11.50 COM5016 $15.95 l 5000 

BR1941 10.50 COM8116 11.95 | 

34702 12.75 MM5307 


SOUND CHIPS 



$1.95 

3.75 


75188 

$1.19 

8T95 

$ .85 

75189 

1.19 

8T96 

.85 

8T26 

1.75 

8T97 

.85 

8T28 

1.85 

8T98 

.85 

8T31 

2.75 

75150 

1.50 

9636 

3.75 

75154 

1.50 

9637 

3.75 



CLOCK CHIPS 

MM5369 

$3.50 

MM58174 

$10.95 

MM58167 

11.95 

MSM5832 

3.95 


OSCILLATORS 


16.000 


$10.95 

10.95 

10.95 

10.95 

10.95 

10.95 

10.95 

10.95 


8.000 

10.000 

12.000 

16.000 

18.432 


$10.95 

10.95 

10.95 

10.95 

10.95 

10.95 

10.95 

10.95 


MC3340 $1.95 

SC-01 A/otrax 39.95 
DTI 050/ 

Digitalker 34.95 
MM54104 14.95 


ZERO INSERT SOCKETS 


32.768KHZ $1.95 

1.000MHz 3.75 

1.842MHz 3.75 

2.000MHz 2.95 

2.010MHz 2.95 

2.097152MHz 2.95 


2.4576 

3.2768ZMHZ 

3.5795MHz 

4.000MHz 

5.000MHz 

5.0688MHz 


14PIN21F $5.75 
16PIN21F 5.95 
18PIN21F 7.75 
20PIN21F 7.95 


800-854-8230 

TWX 

910 - 595-1565 


Mail Order: P.0. Box 17329 Irvine, CA 92713 
Retail: 1310B E. Edinger, Santa Ana, CA 92705 
(714) 558-8813 

542 W. Trimble, San Jose, CA 95131 
(408) 946-7010 


7400 S 

; .19 

7475 

$ .38 

74161 

$ .69 

7401 

.19 

7476 

.34 

74162 

.69 

7402 

.19 

7479 

4.60 

74163 

.69 

7403 

.19 

7480 

.49 

74164 

.69 

7404 

.19 

7482 

.95 

74165 

.69 

7405 

.23 

7483 

.45 

74166 

1.20 

7406 

Call 

7485 

.55 

74167 

2 95 

7407 

Call 

7486 

.35 

74170 

1.49 

7408 

.24 

7489 

1.75 

74172 

4.75 

7409 

.19 

7490 

.35 

74173 

.69 

7410 

.19 

7491 

.45 

74174 

.69 

7411 

.24 

7492 

.45 

74175 

.69 

7412 

.24 

7493 

.35 

74176 

.69 

7413 

.29 

7494 

.69 

74177 

.69 

7414 

.49 

7495 

.50 

74179 

1.34 

7416 

Call 

7496 

.69 

74180 

.75 

7417 

Call 

7497 

2.90 

74181 

1.75 

7420 

.19 

74100 

2.90 

74182 

.75 

7421 

.35 

74107 

.24 

74184 

2 25 

7422 

.29 

74109 

.37 

74185 

225 

7423 

1.19 

74116 

1.25 



7425 

.29 

74121 

.29 



7426 

.29 

74122 

.39 

74190 

1.15 

7427 

.25 

74123 

.45 

74191 

1.15 

7429 

.45 

74125 

.39 

74192 

.75 

7430 

.18 

7412(5 

.44 

74193 

.75 

7432 

.29 

74128 

.59 

74194 

.75 

7437 

.25 

74132 

.45 

74195 

.68 

7438 

.29 

74136 

.75 

74196 

.75 

7439 

1.19 



74197 

.75 

7440 

.19 

74141 

.65 

74198 

1.29 

7441 

.79 

74142 

2.95 

74199 

1.29 

7442 

.45 

74143 

4.50 

74221 

1.19 

7443 

.95 

74144 

2.95 

74251 

.69 

7444 

.65 

74145 

.59 

74273 

1.05 

7445 

.79 

74147 

1.69 

74276 

1.89 

7446 

.79 

74148 

1.19 

74279 

.75 

7447 

.65 

74150 

1.09 

74283 

1.40 

7448 

.79 

74151 

.49 

74284 

3 69 

7450 

.19 

74152 

.67 

74285 

369 

7451 

.19 

74153 

.49 

74290 

.89 

7453 

.19 

74154 

1.19 

74298 

.95 

7454 

.19 

74155 

.69 

74365 

.65 

7459 

.25 

74156 

.78 

74366 

.65 

7460 

.23 

74157 

.49 

74367 

.65 

7470 

.29 

74158 

1.65 

74368 

.65 

7472 

.29 

74159 

2.49 

74390 

1.45 

7473 

.29 

74160 

.79 

74393 

1.90 

7474 

.34 



74490 

1.90 

74LS00 

74LS00 

$ .26 

74LS113 

$ .39 

74LS245 

$2.99 

74LS01 

.25 

74LS1 14 

.39 

74LS247 

1.10 

74LS02 

.25 

74LS122 

.49 

74LS248 

1.10 

74LS03 

.25 

74LS123 

1.19 

74LS249 

1.19 

74LS04 

.69 

74LS124 

2.75 

74LS251 

1.40 

74LS05 

.25 

74LS125 

.69 

74LS253 

1.40 

74LS08 

.25 

74LS126 

.49 

74LS257 

.85 

74LS09 

.25 

74LS132 

.59 

74LS258 

.98 

74LS10 

.25 

74LS136 

.49 

74LS259 

2.95 

74LS11 

.39 

74LS138 

.59 

74LS260 

.65 

74LS12 

.33 

74LS139 

.59 

74LS261 

2.49 

74LS13 

.39 

74LS145 

1.25 

74LS266 

.59 

74LS14 

.59 

74LS148 

1.49 

74LS273 

1.75 

74LS15 

.33 

74LS151 

.99 

74LS275 

4.40 

74LS20 

.26 

74LS153 

.99 

74LS279 

.59 

74LS21 

.29 

74LS154 

1.70 

74LS283 

.99 

74LS22 

.29 

74LS155 

1.19 

74LS290 

.99 

74LS26 

.29 

74LS156 

1.49 

74LS293 

.99 

74LS27 

.29 

74LS157 

1.49 

74LS295 

1.10 

74LS28 

.29 

74LS158 

1.49 

74LS298 

1.19 

74LS30 

.25 

74LS160 

1.49 

74LS324 

1.75 

74LS32 

.33 

74LS161 

1.49 

74LS347 

1.95 

74LS33 

.55 

74LS162 

1.49 

74LS348 

1.95 

74LS37 

.35 

74LS163 

1.49 

74LS352 

1.19 

74LS38 

.39 

74LS164 

1.49 

74LS353 

1.19 

74LS40 

.25 

74LS165 

1.49 

74LS363 

1.49 

74LS42 

.59 

74LS166 

2.48 

74LS365 

.99 

74LS47 

.79 

74LS168 

1.15 

74LS366 

.99 

74LS48 

.79 

74LS169 

1.15 

74LS367 

.99 

74LS51 

.25 

74LS170 

1.99 

74LS368 

.99 

74LS54 

.29 

74LS173 

.89 

74LS373 

2.99 

74LS55 

.29 

74LS174 

.89 

74LS374 

2.99 

74LS73 

.39 

74LS175 

.89 

74LS375 

.69 

74LS74 

.99 

74LS181 

2.20 

74LS377 

1.95 

74LS75 

.39 

74LS190 

1.15 

74LS385 

1.95 

74LS76 

.39 

74LS191 

1.15 

74LS386 

.65 

74LS78 

.45 

74LS192 

.98 

74LS390 

1.95 

74LS83 

.59 

74LS193 

.98 

74LS393 

1.95 

74LS85 

.69 

74LS194 

1.15 

74LS395 

1.70 

' 74LS86 

.39 

74LS195 

.95 

74LS399 

2.35 

74LS90 

.57 

74LS196 

.89 

74LS424 

2.95 

74LS92 

.49 

74LS197 

.89 

74LS668 

1.75 

74LS93 

.59 

74LS221 

1.15 

74LS670 

2.29 

74LS95 

.79 

74LS240 

1.99 

81LS95 

1.69 

74LS96 

.89 

74LS242 

1.99 

81LS96 

1.69 

74LS107 

.39 

74LS243 

1.99 

81LS97 

1.69 

74LS109 

.39 

74LS244 

1.99 

81LS98 

1.69 

74LS112 

.39 

25LS2521 

2.95 

25LS2569 

4.95 

CMOS 

I 4000 $ .29 

4037 

$1.95 

4089 

$2.95 

4001 

.24 

4040 

.75 

4093 

.45 

4002 

.24 

4041 

.75 

4094 

2.95 

4006 

.79 

4042 

.65 

4098 

2.29 

4007 

.25 

4043 

.85 

4099 

1.85 

4008 

.95 

4044 

.69 

14408 

12.95 

4009 

.39 

4046 

.80 

14409 

12.95 

4010 

.39 

4047 

.89 

14410 

1295 

4011 

.24 

4048 

.99 

14412 

12.95 

4012 

.24 

4049 

.35 

14415 

8.95 

4013 

.35 

4050 

.34 

14419 

4.95 

4014 

.75 

4051 

.75 

4501 

.39 

4015 

.39 

4052 

.75 

4502 

.95 

4016 

.35 

4053 

.75 

4503 

.62 

4017 

.65 

4055 

3.95 

4505 

8.95 

4018 

.79 

4056 

2.95 

4506 

.75 

4019 

.39 

4059 

9.25 

4507 

.95 

4020 

.69 

4060 

.85 

4508 

1.25 

4021 

.69 

4066 

.39 

4510 

.79 

4022 

.69 

4069 

.28 

4511 

.79 

4023 

.25 

4070 

.35 

4512 

.79 

4024 

.59 

4071 

.28 

4514 

1.18 

4025 

.25 

4072 

.28 

4515 

1.79 

4027 

.45 

4073 

.28 

4516 

1.45 

4028 

.65 

4075 

.28 

4518 

.85 

4029 

.75 

4076 

.75 

4520 

.75 

4030 

.45 

4077 

.35 

4555 

.95 

4031 

3.25 

4078 

.35 

4556 

.99 

4032 

2.15 

4081 

.29 

4566 

2.25 

4034 

1.91 

4082 

.29 

80C95 

1.50 

4035 

.79 

4085 

.95 

80C97 

1.25 

I TERMS: MO. Cashier's Check. Bank Wire. Personal checks H 

1 allow 2 weeks for processing. Include Drivers License and H 


1 #s Visa, AMEX. CB add 3% service charge. Add H 

■ 3% shipping & handling or $2.50, whichever is greater. Add H 

1 10% for foreign orders or US Parcel Post. Include Telephone H 

1 number. NO CODs. Prices subject to change without notice. H 

1 Some items subject to prior * 

sale. We reserve the right to 

1 substitute manufacturer. Retail prices may vary. 
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RADIO-ELECTRONICS 


SPARTAN Electronics Inc 

^/ 4 

(516) 499-9500 

6094 Jericho Tpke. 
Commack, N.Y. 11725 


1 ? 


ADVERTISING INDEX 

RADIO-ELECTRONICS does not assume any responsibility for errors that may appear 
in the index below. 


CTC9R 



$139.95 


Philips Remote 
^ Cable Converter 


Micro computer technology • Quartz controlled 
IC's lock in picture & prevent drift • 60 channel 
selections • Programmable time on & off • 24 
hour LED digital clock • Favorite channel mem- 
ory & recall plus scan • Wireless hand held 
infra-red' transmitter system • Automatic fine 
tune • Adaptable to any brand television • One 
year warranty service 


SPEAKER PHONE 


Model #30-9558 

Hands Free Conversation 
Modular Connectors 
Push Button Dial 
Volume Control 
Mute/Hold Button 
Pulse/Tone Switchable 
Last Number Redial 



$44.95 


GREEN AND AMBER MONITORS 

12" Sakata Green $119.00 
12" Sakata Amber $129.00 


REFURBISHED MONITORS 

9" and 12" Bell & Howells 
or GBC Commercial Grade 
as low as 

$10.00 off with a purchase 
of 2 refurbished monitors 


$39.95 



BECKMAN CIRCUITMATE DM73 

• .5% basic Vdc Accuracy QC 

probe-sized dmm NlUO.iJU 

• 4 ac dc voltage ranges (autoranging) 

• 4 resistance ranges (autoranging) 

• continuity beeper 

• "touch hold” button 
Other Curcuitmate Meters Available. 


Jerrold 58 Channel Wireless 
Remote Converter $109.95 

Jerrold 36 Channel Remote 
CATV Converter w/on/off 
Tuning $94.95 


Fine 


40 Chan nel VHF to UHF 
Block Converter 

28.95 Ea. 

24.95 4 & up 

Deluxe Version - Features fine tuning knob, 
matching X former & 2 cables $38.95 



BEFORE. YOU PAY $$ FOR A TELEPHONE 
TEST IT' 


SERVICE CALL, 


r YOURSELF 


t 


'*f\ PRECISION 


Telephone Line Analyze Model #1042 

— Tests telephone line functions that'affect 
telephone operation 
— Venfies line and ring voltage levels 
— Checks condition ot telephone line from 
central office to user's telephone jack 
— Verifies telephone line polarity that can 
affect polarity sensitive telephones 



PROFESSIONAL 

TELEPHONE PRODUCT TESTER 


t 


PRECISION 


Features: MODEL 1045 


* Provides basic operation tests for 
corded and cordless telephines. 
answering machines, and automatic 
dialers 

» Checks telephone line cords and 
handsets cords tor continuity, shorts 
and intermittents 

» Verifies number dialed and redialed lor 
pulse or touch-tone telephones 

* Provides low and normal level ring test 
sequence 

* Verities that voice and DTMF (Dual 
Tone Multiple Frequency) levels are 
above minimum required level 



$335.95 


• Can be used by the consumer without 
the aid ot a salesperson— an easy-to- 
lotlow instruction card is provided with 
the tester 

• Can be used by the salesperson to 
demonstrate operation and features ot 
telephone products and to screen 
returns before making an exchange 


Volume 

Discounts 


Dealers Welcome 
Visa. MC. BAC. Amex. All above 
prices include 4° 0 cash discount. 
COD. money order, check Add tor 


to 75.00 

$2.50 

76.00 to 250.00 

$4.50 

251.00 to 500.00 

$6.00 

501.00 to 750.00 

$8.50 

751.00 to 1000.00 

$12.00 

Over 1000.00 

$12.50 

h Tu W F 

Sa 

9-6 

9:30-5 


International shipping Add'l 
Prices subject to change 
without notice. 

COD 2.00 Extra 
'Add'l shipping 
for monitors 

aJH 6) Mon T 

499-9500 0.0 
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Free Information Number Page 

77 Active Electronics 124 

80 Advanced Computer Products 139 

— Advance Electronics 26,27 

12 All Electronics 135 

88 Amazing Devises 134 

67 AMC Sales 115 

92 Appliance Service 106 

87 AP Products 24 

72 AW Sperry 34 
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Subscribe today to the magazine that keeps you up-to-date with the newest 
ideas and innovations in electronics. (If you already are a subscriber, do a 
friend a favor and pass this subscription card along to him.) 

check offer preferred 


□ 1 Year— 12 issues ONLY S14.97 
(You save $6.03 over newsstand) 

□ Canada— 12 issues $17.97 

□ All other countries— 12 issues $22.47 


D 2 Years (SAVE MORE)— 24 issues $28.97 
(You save $13.03 over newsstand) 

□ Canada— 24 issues $34.97 

□ All other countries — 24 issues $43.97 


□ Payment enclosed □ Bill Me □ Check here if you are extending or 

renewing your subscription 

Name (Please Print) 

Company Name (If applicable) 

Address 

City State Zip 

Allow 6-8 weeks for delivery of first issue Offer valid in US $ Only. 
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! For New 
j Ideas 

j In Electronics 
j read Radio- 
I Electronics 
! every month. 

| During the next 
| 12 months 

i Radio-Electronics will carry up to 
i the minute articles on: 

■ • Computers • Video 

i • Solid-state technology 

■ • Outstanding construction project? 
^ • Satellite TV • Telephones 

| • Radio • Stereo • Equipment 
i reports 

■ • Test equipment • VCR’s 

j • Servicing • Industrial electronic? 



NEW IDEAS AND INNOVATIONS 
IN ELECTRONICS APPEAR IN EVERY 
ISSUE OF RADIO-ELECTRONICS 

KEEP UP TO DATE! DON’T MISS 
ANY ISSUES! 

SUBSCRIBE TODAY! 

USE THE ORDER CARD ON YOUR LEFT! 


Formerly Special Projects 

Delivers construction article after 
construction article Exciting col- 

umns including Jensen on DXing, 
Friedman on computers, Test bench 
tips, Noll with Calling All Hams, New 
Products and more. 




SUBSCRIBE TODAY! 
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SWITCH YOUR TV 
TO SIX DIFFERENT 
PROGRAM SOURCES 
ELECTRONICALLY! 



Now, with the Zenith Video Organizer 
at your command, you switch your TV 
electronically ... from one function or 
program source to another... free of the 
nuisance of changing cable connec- 
tions by hand. 

You select any one of six different pro- 
gram sources for viewing, including 
up to three different sources for record- 
ing. You can even watch one program 
source while recording another. 

Fact is, you can watch your favorite 
football team in action while simulta- 
neously recording another game... the 
news. ..or some other program for 
playback at another time. All this without 
having to change cable connections 
by hand! 

Thanks to the Zenith Video Organ- 
izer, you do all your TV switching elec- 
tronically - from one program source or 
function to another with push-button 
ease. 

It’s this crisp, electronic push-button 
versatility of the Video Organizer - 
achieved by typically Zenith advanced 
engineering - that brings the television 
receiver closer to its promised service 
as a combination home entertainment 
and information center all-in-one. 

If you’re not yet in tune with the variety 
of functions and program sources ad- 
dressable with Zenith’s Video Organizer, 
check with your Zenith dealer soon. 

There you will see that today there’s 
more to Zenith than meets the eye! 
The broadest-ever line of Zenith video 
accessories, for example! 


T£KU M 

The Quality Goes In Before The Name Goes On * 


Zenith Sales Company 

Service, Parts & Accessories Division 

Franklin Park, Illinois 60131 





gets you the world’s first 
handheld digital/analog 
multimeter with “Touch Hold." 

The Fluke 77 

Its unique “Touch Hold”** function 
automatically senses and holds readings, 
leaving you free to concentrate on posi- 
tioning test leads without having to watch 
the display. 

Then, when you have a valid reading, it 
signals you with an audible beep. 

The Fluke 77 is perfect for those test 
situations where accessibility is a problem, 
or when extra care is needed for critical 
measurements. 


It’s the top model in the world cham- 
pion Fluke 70 Series line — the first 
industrial quality autoranging multimeters 
to combine digital and analog displays. 
These tough, American-made meters fea- 
ture a three-year warranty and 2000+ 
hour battery life. 

So call now for the complete story on 
the Fluke 77 with “Touch Hold.” Because 
if you don’t deserve the world's first, who 
in the world does? 

For the name of your distributor or a 
free brochure, call our toll-free hotline 
anytime 1-800-227-3800, Ext. 229. 

From outside the U.S., call 1-402-496-1350, Ext. 229. 


FROM THE WORLD LEADER 
IN DIGITAL MULTIMETERS. 
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FLUKE 73 

FLUKE 75 

FLUKE 77 

$85* 

$99* 

$129* 

Analog/digital display 

Vo Its, ohms, 10A, diode 
test 

Analog/digital display 

Volts, ohms, 10A, mA, 
diode test 

Analog/digital display 

Volts, ohms, 10A, mA 
diode test 

Autorange 

0.7% basic dc accuracy 

2000+ hour battery life 

3-year warranty 

Audible continuity 

Autorange/range hold 

0.5% basic dc accuracy 

2000+ hour battery life 

3-year warranty 

Audible continuity 

“Touch Hold” function 

Autorange/range hold 

0.3% basic dc accuracy 

2000+ hour battery life 

3-year warranty 

Multipurpose holster 


* Suggest 
** F’atent p 


;ted U.S. list price, effective July 1, 1984. 
pending. 
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You touch. It holds. 


Copyright © 1984, John Fluke Mfg. Co., Inc. All rights reserved. Ad No. 4701-77 




